‘WEIRD ENGINE 
HUNTS GOLD ON 
OCEAN FLOOR 


IT COST BILLIONS 


OF DOLLARS TO BUILD 


YET YOU CAN USE IT FOR A FEW CENTS A DAY 


Every Time you telephone you share the bene- 
fits of a nation-wide communication system using, 
cighty million miles of wire and employing four 
hundred thousand people, It represents a plant 
i ent of more than four thousand million 
yet you can use a part of it for as little 
as five cents... for considerably less on a monthly 
service basi 


The organization that makes efficient telephone 
service possible is called the Bell System, yet i 
truly yours as if it were built specially for you. For 
every telephone message is a direct contact between 
you and the person you are calling. 

At any hour of the day or night, the telephone 
stands ready and waiting to carry your voice to any 
one of twenty million other telephone users in this 


country. It knows no rest or sleep, oF class or creed. 
L people—everywhere—may use it equally. Its 
nd cone 


very presence gives a feeling of security 
fidence and of nearness to everything. Many times 
during the day or week or month, in the ordinary 
affairs of life and in emergencies, you see the value 
of the telephone and realize the indispensable part 
it plays in every business and social activity. 

‘The growth of the Bell System through the past 
fifty-five years and the constant improvement in 


service may well be called one of the great achieve- 
ments of this country. Greater even than that are 
the policies, improvements and economies that 
make this service possible at such low cost. 

Of all the things you buy, probably none gives 
so much for so little as the telephone, 


% AMERICAN TELEPHONE AND TELEGRAPH COMPANY *& 
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In creating such mechanical masterpieces 
as the V-12 ond the V-16, Cadillac en- 
gineers and craftsmen blazed their own 
trailsof design and manufacturingmethods. 
In fashioning bodies appropriate for 
such chassis, Fisher ond Fleetwood artists 
achieved coachwork of singular beauty 
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‘end charm, Many original and valuable 
developments have resulted—end from 
them, the LaSalle V-8, companion to the 
gifted Cadillacs, has profited handsomely. 
Yet the LaSalle, despite its rich heritage 
and distinguished bearing, costs little 


more than many on ordinary car. 
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MAKING $36. @ Month 
GROW into $20,000. 


By LEON MEADOW, Financial Editor 


NE Sunday morning, after dropping their 
respective children at Sunday School, 
Ned Chadwick and Arthur Perkins set off (oF 
home, walking, and discussing their finances, 
savings, prospects, ele. "Have you ever 
thought about building and loan shares as a 
means of accumulating a good sum of money 
In the fastest, safest way,” asked Chadwick. 
Dh, very rarely—its too small a savings 
seale to be considered seriously.” 
“Too small? You poor sap! It's probe 
ably one of the best ways offered to average 
mea, like you or me, for building up a size~ 


able’ ete." What do you know about it, 
anyway?” 
Perkins laughed. “You save SLO a 


month for Lord Knows how many years, 
tnd then suddenly you have $200. “Well 
What of it? $200 may look big to me right 

viewed {rom a five of ten Year 


SAM right, Mr. Ki it the 
question another way. Can ‘you afford to 
averaze of $36 a month for the 


Byars? 

'L suppose T could,... Arthur replied, “but 
there would have tobe some mighty’ good 
Inducement in doing it." 

“Boy.” Ned exclaimed, “there's plenty of 
‘that! "$2000 jm. actual cash 

$20,000." Arthur half shouted. “You 

oat mean $20,000 from building and loan 
shares. It's out of the question.” 

sit?" Ned answered smiling, as 
turned the corner of the block where bot 
men lived. "Come up to the house and Tl 
show you how it works—in cold figures.” 

“They walked into the house, and Ned went 
cover to his desk and picked up the chart 
reproduced below. 

Yesterday I happened to meet a chap 
fromthe local building and oan associa 
tion," Chadwick said.” “He mapped out 
this entire program for me—and I'm golng 
to start following it right away." 

Perkins looked at the chart, 
don't mean much to. me, 


Ist to 1th Years 


“Figures 
‘You'd better 


explain it to me in words.” 
“All right,” Chadwick replied. “Building 
and loan shares mature in a little more than 
U1 years, on the average, We took an even 
M1 Years to. make it easier in working this 
thing out, The unit 1s S1.00 per sbare per 
‘month—and the unit return for this is $200 
at maturity, In this plan you besin by 
farrying 5 shares the first year, and aiding 
S shares more each year for 11 years, In 
the third column you will see What” you 
‘must save each year to do this, “Then, in 
the 120h year you decide to carry 100 shares 
Also, in this Year the § shares you started 
the Ist year, ‘mature—bringing You $1,000, 
Now you are carrying 150 shares in all—S0 
shares remaining from the first 11 years and 
100 shares. started the. 12h 
rust save S180 4 month { 
split that $1,000 received 
othe first § shares, into twelve equal parts 
ff $85 each—and apply each one of these 
‘S85 parts against monthly payments for this 
year, So you actually have to save only $67 
fas the nest to. last column will show. 
In the 13th year, the 5 shares started the 
2nd year mature, bringing you another 
'$1,000-—and leaving. you only 145 shares 10 


‘carry: that it this $1,000 into. 12 
fe $8 pars aetna apply taza 
the 5148—Ieaving you $62 to’ be saved. each 


‘month in this year, "Do you follow me?” 
“T do, and 1 also sce how it works every 
year down to the 22nd, when only 100, 
—and then they, too mature 
Ned continued, “And that 160 
20000 on an average 
ate of interest. 


wick,” said Arthur, gine 

‘might have impressed me 

4 few minutes go, but it just occurred (0 

se that money in the bank doubles itself in 

about 17" years, whereas you've 

years to do it. "Where's the percentage?” 
“You're even dumber than T thought you 


12th to 22nd Years 
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were! Of course money: doubles itself under | 
those conditions—BUT, only on the actual 
‘sum deposited the very first day you start, 
In this case, you'd have started By depos | 
iting $10,000 im a bank today to get back | 
20,000 in 17 years.” | 


“P never thotaht of that. Even so, how 
does this sum compare with the sume total 
amount deposited in a savings bank?” 

“T asked that fellow the same question, 
yesterday, He said they had figured out 
that $36 deposited every month for 22 years 
jin-a bank @ 454%. compounded quarterly 
would mount to ‘$15,600 in that time.” 

“You mean building and Joan nets you 
$4400 more!” “Arthur exclaimed. “That 
certainly makes it even more attractive, The 
Interest rate must be higher, "Is it as sal 

“Tt is if it's @ well established and well 
‘managed institution, Just as a savings bank 
under similar conditions, "Honestly and 
senaibly directed, building and loan associa~ 


Wouldn’t You Welcome 
$200 a Month 


on Retirement 


or $26,000 in Cash 


Tue Eourraste Lire Assurance Society or THe U. S., 
a great nationally known Billion dollar institution, 
makes such a guarantee easily possible through mod- 
est deposits set aside out of your earnings. 


receive from 


After reaching age 65 you 


Iierat Tron tele trations, which are Income tHe EQUITABLE a check for $200 every month 
confined to lending on first-mortzages to : 
people owning or building their owe homes. 3 long as you live. 

“ke thing T like best about this plan is Or Cash ___ lh tae 65, you prefer a complete cash settle- 
(a plat als haggle ash ment in a single sum rather than a monthly ine 
now, At 42—probably your best! year from Payment come, THE EQUITABLE will pay you $26,000, 


oad reaches its 


fan income standpoint 
reafter, easing the 


ak, and declines 
warden of the coming years ‘considerably. 
Building and loan plans urge and make an 
inducement of systematic savings that you 
don’t like to touch, In a bank, voluntary 
‘deposits too often make for voluntary with- 
‘drawal 

‘Arthur grinned. “You win, hands down. 
IF you don't tee me at lunch tomorrow, i's 
because T have a date with that, man {com 
the building and Joan association. 


To Help You Get Ahead 


In the event of total and permanent disability 
before reaching 65, you cease making deposits 
and THE EQUITABLE will thereafter pay you $200 
a month during the period of such disability until 
age 65, without reducing any death benefit that 
may become payable or the retirement income 
payable to you after 65. 

Should your death occur from natural causes 
before age 65, your named beneficiary will be 
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A new way to clear up your English troubles—to make you a master of 
good English-—is offered in the most practical and usable series of handy 
Volumes ever prepared. Here are six Rapid Guides to Good English 
that will appeal immediately to the practical person who doesn't want 
school-room exercises or long-drawn-out discussions but clear, brief, 
‘easily grasped facts about the correct use of English. 


Good English Opens the Way 
To Good Fortune 


Ie is the man who can express himself well—whoe mastery of En 
lish enables him to present his ideas. cflectively——who captures the 
Fichest prizes in any fine of work 

orany social circle, To be able to 

Speak well, write well, converse 
well, present your ideas force: 
Tully ih conference or interview, 
is to put yourself in a position 
where opportunities come to you 
ind can be. seized. Slip-shiod 
English is a fatal handicap. It 
Prevents many a man with real 
Sbility from winning the succ 
he should have. Too. often the 
Capable business man, the talented 
fechanic, the well 
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‘ORE, than seven cents of every 
dollar spent. in building goes 
into the heating plant, itis esti- 
mated. Of each dollar spent for 

maintaining a home, including taxes, te- 

pairs and similar items, as much as fifty 
cents oF is often spent for fuel. 

‘Therefore it is extremely important for 

the home-builkler to get the most he can 

from his money, remembering that it ix 

er to plan a heating system prop- 

erly before i is installed in his home than 
to remodel it afterward. 
Every man must answer for himself the 
question of which house-heating system 
he will install—warm air, simple, fool- 
proof, inexpensive to pat in; steam, with 
It postive heat and low expense to istall; 
vapor, cousin of steam, with quick eco- 
nomical heat and added ability to. meet 
sudden changes in weather conditions; 
hot water, mild but effective with its mel- 
low heat and economical to operate. 

‘Vapor systems and hot-water systems 
probably would lead the list if price were 
no object, rom the standpoint of service 
and flexibility. Yet the lower first ex- 
pense of other systems is not the only 
Argument in their favor. A warm-air sys- 
tem is also a highly flexible type. Then 
there is the question of humidity, easily 
supplied in a warm-air system; of the 
small radiators required in a steam sys- 
tem; and other factors, 

In deciding what fuel to bur, the an- 
swer is much easier for it will be decided 
partly by local conditions and partly as a 
matter of service rendered versus expense. 
The choice should be made only’ after 
careful thought. 

For the vast majority of American 
hhomes, coal is still the standard fuel, and 


® 


What 


when bumed properly is highly satisinc- 
tory. Its use naturally entails a certain 
amount of labor; but at some extra 
expense, labor saving devices such as auto 
matic siokers, or magazine boilers 

ing less frequent firing are available. 

‘While coal is, still the standard fuel 
oil heating has increased nearly 00 per. 
ent in five years, according to the U. S. 
Bureau of Mines, and now more than 
400,000 American’ homes are heated by 
cil. The appeal of oil burning lies in the 
fact that it brings, in the best types of 
installations, fully’ automatic heat. A 
thermostat can Keep the house at! any 
desired temperature day after day with- 
out_ attention, 

‘Compared with many solid fuels, oil is 
so clean that the cellar may be used for 
‘living room. Moreover, oil heat bridges 
the interval between winter and the 
milder months when, even though it be 
for only two hours a’ day. the oil burner 
‘operates automatically and keeps the chill 
from the house, As to cost, hurning oil 
is generally not excessive when all of its 
desirable features are considered. Due 
to individual differences in houses and the 
efficiency ,of their heating plants, it is 
sometimes cheaper. 


WITH sas heat, there are all the ad- 

vantages of oil as well as other 
factors. Gas is the simplest form of heat, 
house heating with gas being hardly more 
elaborate than using it for cooking. An 
advantage over oil is that_no arrange- 
ments are necessary for storing fuel; no 
deliveries are necessary. Also, gas is paid 
for after itis used. Considered in dolars 
and cents as a fuel, and disregarding the 
heating service it affords, gas is a more 


By 
COLLINS 
P. BLISS 
Direc 


 Papuar Science 
‘nstitnte 


Are Your 


Heating Plans? 


type of heat, except where nats 
valle, 


jorma- 
tion may present their problems to Pop: 
ular Science Institute.or may secure much 
help from the booklet “House Heating 
and Ventilating” available at twenty-five 
cents a copy from Popular Science Insti- 
tute, 381 Fourth Avenue, New York. 


INSTITUTE BULLETINS 

Heating and Ventilating* 

Insulation in Building 
Construction* 

List of Approved Tools 


List of Approved Radio Sets 
List of Approved Oil Burners 
Advice on Installing Oil Heat 
Refrigeration for the Home* 
*Starred bulletins 25 cents 
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CHEVROLET GASOLINE SYSTEM 


combines many interesting modern devices 


‘The gasoline syst the Chevrolet 


Six well repays careful study by 


a engineering 


ices making up this system 


progress. ie 


nts in fuel-feeding. 


represent the very latest advanes 


In fact, the Chevrolet gasoline syste 


ent and modern as that used on amy 


regardless of 


Chevrolet uses the modern "pump" method of fuel 


supply, accepted as standard practice by practically all 


tank 


automotive engineers. With this method the supp 


is mounted at the rear of the chassis, outside the body 


id away the igni 


vital safeguard for driver and passen 


the 


A modern fuel pump, equipped with a fi 


gasoline to the carburetor, and assures & positive flow 


of clean fuel at all engine speeds and on any incline, 


‘The carburetor is specially designed for the Chevrolet 


Cheervlet prices range Jrom 5475 to $450, fo. be Flint, Michigan. 


Special equipement extra 


six-cylinder engine and hot-spo d. Tt incorpo 
ng pu 


‘of fuel when the throttle valve is suddenly opened from the 


rates an acceleral 


ersanextra charge 


p- which del 


extra power when most needed. 


tor’s air-intake port is an AC 
arrestor. By remov- 


ing dust from the air entering the carburetor, this devi 


protects the polished cylinder walls from abrasion, ‘TI 


flame arrestor is a safety feature in case of bi 


‘This modern gasoline system, reflecting as it does every 
fies 


improvement in fuel-feeding, ty 


Net's advanced design, To provide greater 


y and efficiency throughout the car, 


et engineers have utilized many other equally 


interesting devices. What they are can be quickly 


learned from your Chevrolet dealer, He will be glad 


to have you examine and drive this high-quality, 


-cylinder car. 


low-pric 


NEW CHEVROLET SIX 


The Great American Value 


SEPTEMBER, 1931 
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Who Is the Greatest 
of All Flyers? 


J SHOULD like to take this onportunity 9 
ask readers of Porucan Scurscr Mostin.y 
‘who, they think, is the greatest airman the 
world has ever’ seen? “To start the ball 
tolling 1-may say that 
1 would “confer that 
honor-on Commodore 
‘instore, 
hapa you have” beard 
im, My reasons for 
lacing him first are 
ause of his fur 
great flights that made 
fim: known over" the 
entire world, “His first, 
Harting Jue 1 1838 
{ook hin 30 
tnlles across the Pacific from San Francisco 
to Sydney, Australia. His second, which he 
began Sept. 10, 1928, made him the frst to 
fy from’ Australia to New Zealand, a dis 
tance of 1,200 miles, He eran is third 
great fight’ on June 23, 1930, when he 
fcrows the Athintie fom Ireland. to. New 
York, 2,190. miles, On his fourth fight, 
which started October 9 1930, he flew trom 
England to, Australia, 11,000 miles in eight 
days. "AS he ako flew across America om 
uly’ 2, 1930, he has the distinction of hav~ 
ing. flown around the wo 
‘Well, these are the reasons for my choice 
have T stated a. sufficient number? 1 
really think that I bave, but stil, if not, are 
there any of you American readers who can 
go me one better in support of some other 
Ayer?—L, E., Vietoria, Australi 


High Praise from 
One Who Really Knows 


T wax to congratulate vou on your rep~ 
eepitinf the "motrin Hipdograper 
In Porvtan Scirxcr Mowry for 
certainly envy: Your artist, I built the ship 
fand can visualize the details because of that 
fong familiarity: with the construction, but 
how could he do so in the short time he was 
fon board? Tn your “cut-away” representa 
il ‘the real ship. were cut 


Summer Suits of Voile 
and Rayon for Men! 


Dooatitss there's absolutely no chance of 
our dresing this summer as the natives of 
fertain farcol lands are pictured as dre 
ings But font the sume T have a feeling that 
toriething shouldbe 
dhe. about the ear 
lathes men wes 
‘wouldn't i be 3 Root 
liea'to. make" mens 
ute his summer fn the 
Srdinay, ‘conventional 
seayy minus eves of 
Toure but ave them 
mde of materi = 
Tar to that in women's 
dies? Thar we would 
ightweith 
Ta of atzcive, o tat starting, clr. 
ACHS Rochester, 8. 
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Our Cover Made Him 
Think He Was Dreaming 


For some weeks I have been thinking of a 
‘method to make ocean ying safe. On April 
29, I was asked to write an essay or 2 story 
and I chose to write a story about my idea 
for safe flying at sea, I have been a reader 
of Porviar Scirscr Motiv for five years 
and when last’ Monday I picked "up. the 
fane lave and saw the cover design thought 
‘was dreaming tor there on the cover Was 
‘my idea. Thad not seen any article or plc- 
{re based on that idea until T saw it staring 
‘up at ime on the cover of your magazine. I 
thought 1 ought to let you know about this 
‘unusual incident —J.M., Brooklyn, N.Y. 


Just a Little Knock 
for Professor Gregory 


1 ave always enjoyed glancing over the 
Interesting mechanical features of your mag- 
sive Bat T cat swalow. such ost 
Stull as William ‘K. Gregory presents in the 
leading article of the June pumber.” On page 
19 he dozmatially saps, "Siem now Ben- 
erally consider it pe 

‘ble’ that life besa 

right here, and that it 
was produced by chem~ 
fecal "forces that had 
been at work for thou- 
sands of centuries” He 
Assumes something 
About “scientists gener 
‘ally believing,” 


—_ 


consider just what he 
pputs into their mouths. Again, he very likely 
Knows that there is no effect without an 
adequate cause, and that nothing comes from 
thing . .. 20 he ought to be good encush 
to tell us fust where and, how and from what 
those “chemical forces” ot the power lo 
produce life and how they had been at work 
for thousands of centuries. His statement 
brings us back to those indefinite chemical 
forces and then Teaves us standing. om ai. 
ARR, San Francico, Ci 


Good as Detective Thriller 
But It Is All Wrong 


Tr 114s never been proven that we got our 
ce from a fish. Amazing 


What fun!—EAQ, South Orange, N. J. 


Here's a Bouquet for 
Hardworking Dr. Gregory 
‘Twose who are opposed to. your articles 
on “Life The Worlls Greatest Mystery 
ust if they are to be logical, believe that 
‘man is not an animal but i of some higher 
form of hfe for which we bave no mame. 


But man cas, byathes, sickens ies ke 
fan doubt he is an animal, ‘Then he must 


have evolved, developed, a8 have the other 
so-called lower animals, © Why, then, this 
fear of evolution? For my part I can'truly 
say that I find the Dr. Gregory articles 
among the most interesting, instructive, and 
‘convincing papers that have ever been wrt 
ten on this subject—J.A.G., Evansville, Il 


Says Earth Does Revolve 
366 Times a Year 


Pusaot let me lay in that 308360, day 
bbe misled by D. 
ie the re of 


same. Amateurs ‘a 
Sf Texas in the June issue 
Sour dinner plate repre- 
Sent the earth's orbit, 
‘Anything in the center of 
ihe plate is 

Stick” a fork. i 
North Pole of 
Some. object’ at 
side of the table 
istant. star, to 
referee, Man pot on 
the ‘side of the potato 
{earthy and terard thie 
Point asa ett: bound 
Ubserver, “Hold the fork firmly and_move 
the earth through one counter-lockwite 
‘ound of the ority noting the positon of the 
observer with respect tothe fun. He sis 
‘one ong day and night elapsed, bt that Uh 
Sun came up im the west and actin the eat 
Move the earth one' complete round. (coun. 
tercclockwise) onthe orbit, keepmg. the 
observer always tow 

{o accomplish this You Will need to turn 
the fork (and earth one compete left-hand 
revolution in ‘Sour Angers. The observer 
‘ayt he did not sense any revolution at 
Move the earth around the orbit again. an 
you will have turned the fork In your fingers 
io “eftshand revolutions, ‘The observer 
Sis he sensed one Tong’ day’ and night, the 
Sum rising In the eas.” Actronomers for more 
than three ‘centuries have: known thatthe 
hnumber of real or siereal dayn in year fe 
fone greater than the number of solar days, 
ARDC, Salem, Ore 


Letter of a Japanese 
Schoolboy Congratulates 


We wave the honor to present to you the 
message from the Tokyo. Mokei-Hiboki 
Renkyuhai (Tokyo, Model Aircraft Society), 
in trust of Mr. S. Mamiya, who is the chief 
cnineer of Japan Register Co. "We are very 
juch lad and thankful 


king in your country. by 
many books and pamphlets and envious 
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a aspirationof Yous Japanese Irends to 
shake bands ‘with then, ‘To close a mes- 


Russia and America 
Seen from Australia 


Haviso read Michel Mok’s articles about 
Russia, 1 thought that your readers might 
be interested in a comparison in prices of a 
necessity. supplied to Australia by both the 
United States and Russa, 

he necesity "in ques 
tion is petrol for your 
automobiles, Grade A 
American petrol is ‘sold 
rom the’ pumps at 
approximately” fity-two 
cents a gallon, First 
ferade Russian petrol is 
Sold at thirty-three cents 
gallon, A difference of 
approxi 
cents, nt Rus 
San petrol does not reach us in large quan 
tity, but with improved distribution made 
possible under American. supervision, “Aus 
tralia will buy large quantities of this cheaper 
pero fo the injury ofthe American mar- 
et-—K. Sy Sydney, Australia, 


His Frozen Fish 
Either Lived—or Died 


Sone time ago T was amused by the con- 
troversy in one of your issues regarding the 
use of & shovel. Being right-handed myself 
‘and having Known thousands. of farmers, 
‘miners, and. street and track workers, there 
4 no question about a right-handed person 
placing’ the right hand next to the shovel 
Where tho. greatest effort is exerted and, 
throwing. to. the ight. Another amusing 
article T found in your magazine had to do 
‘with freezing fish, thawing them out and 
then finding them ether dead or alive. My 
first experiment along this line was 
‘when a boy. T placed bullhead. minnows in 
small tin’ bucket and left it to. freeze 
When’ thawed out these fish were dead 
Many’ years Inter at ‘Modale, Towa, a lake 
bed was drained ‘and whea the "shallow 
water froze, the fish came to am air hole t0 
breathe,and were easly thrown out onto the 
lee with a pitchfork, "Left to freeze, every 
‘one of them came to tife when thawed out. 
WS, Chieago, TM. 


Drivers Run Drivers 
That Run Engine 


Norcia your picture pages ina recent 
number of Porvian Sciesee Mowraty, 
Under the caption “Big and Little Kings of 
the Rail” T was reminded of a strange engine 
{Your readers probably would be interested in 
he engine Lreter to T saw about fty years 
ago on the Erie. Rai 


plane esiner 
uilder, and was oper 
ated with two sets. of 
‘drivers, ane above the 
other.” The upper set, 
‘with ‘power from pis- 


tony drove the lower 
set by friction; and the 
Tower wheels, thus powered by the upper 
‘ones, moved’ the engine on the rails 
GHLEW, Buffalo, N.Y. 
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T'do not think that the objection wat well 
founded. I thought the articles very con- 
servative and instructive. ‘T'do not say this 


‘About whatever subject. 
T never did take off my hat and run away 
from the truth, because the truth will make 
wu free, It & ignorance that forges chains 
censlaves and keeps us in that condition, 
EF, MeS, Rives, Tenn, 


Help! Here's Anothee Age 
for That Man and Wife 


Arven much figuring T find that H. Mf is 
all wrong on the man and wife age problem. 
‘The correct’ answer i: Wile now 33 3/0 
years old; man, 44 4/9 years old. When she 
Is his present age he will be $5 5/0. "When 
Ihe was her age she was 2.2/0. Is not this 


right?—F.HUS, Bangor, Me. 
All He Needs Is a 
Firm Foothold in Space 

Wary 1 read W. F. Gs jes about tall 


some pumpkins, but T still think the moun 
faing out here ‘are higher and heavier, B. 
McC.'s question also started _me_ thinking 
Suppose ‘you could get a. firm foothold 
somewhere off in space and lifted the firmly 
moored needle with a 

magnet, could you mea- 

sure the weight of the 


Civilized thelr 
will collapse — 


resent form of government 
‘MLB, Bellingham, Wash, 


Here's the Real Low-Down 
On What a Hobby Means 


Your editorial, “The Joy of Hobby Rid- 
ing,” in the August isue, made pleasant and 
fnteresting reading, but’ apparently you do 
ot know "your modern’ psychology. as 
‘expounded by Drs. Freud, Jung, Adler, et al 
Hobbies, my dear Mr. Editor, are a form of 
‘escape from teality, “the 
transference of the repressed imp 
aims and objects.” Do you keep pets? Aha, 
your maternal (or paternal) instincts were 
nustrated! Do you collect old bottles? Tt 
cither means that you were not given enowph 
hotties when a taby, of that Prohibition 
thwarted your mature ‘desires for. bottled 
liquids, Do you build ship models? You 
‘were Kept from following your natural bent 
for the sea, "Do you collect stamps? That. 
says Dr. Adler, isa symptom of the represed 
illto-power. Fee, you may object, 
Bone of the worll's foremont philatelsts 
but the psychologists tell you this is a proof 
father than 2 refutation of their theory 
You se, poor King George is a constitu 
tional monareh with hardly any power, and 
hhe takes out his frustrated desire for lording 
it over the earth on bis amp albums, 
‘There. he bas all the other kings licked! T 
used to collect old sardine-bor keys. When 
T became acquainted with the theories of the 


you Enow, they never work anyway— 
“LK, Pittsburgh, Pa, 


This Little Giel 
Gives Us a Big Hand 


jean ‘Chemical Society, 
ind T donot hesitate 


secured from your mag- 
Aine. It certainly is 
4 worth while publica 
tion and one that no 
home’ should. be with- 
out. "Ife deeply 
indebted 10. Porvian 
Seuvee  Moxtmiy.—Miss MLC, Clark's 
Summit, Pa. 


Would You Like to Know 
All About Big Pipe Organs? 


Sous time ago I remember eeing an article 
Jn your magazine about the pipe organ. This 
instrament as you know, receives more se 
fntife tention than any ‘ther instrument 
‘made, T-beieve that you should publish an 
Aide fully covering his subject and in ths 
Atte there should be pictures ofthe ig 
‘organs. Please don’t think me ‘bossy’, I hope 
tc'e this aie on although ht oman 
Wil ot een my repect for Your magne, 
(—BE., Denver, Colo, ” a 


His Advice Is to Ignoce 
Those Who Do the Knocking 


ou to disregard the fopies 
who dislike aviation, shop, oF what have you. 
T would, however, like to join with some 
others whose items have appeared in "Our 
Readers Say” in asking for some simple 
chemistry’ problems and educational articles 
along that line. I think that the average 
reader of your magazines. scientifically 
‘minded enouh to appreciate such a type of 
article —OP.Jr, Port Huron, Mich, 


Just What Do You 
Mean by “Chemistry?” 

1 svocesr that you comply with quite a 
few of Your reader’ wiber and print more 
‘clnee, "The articles on model bullling are 
inteesing, but hardly” belong n'a maging 

Porcias "Seuscr. Penomaly, 
‘ould prefer chemistry. In a recent letter in 
ithich he eter neqieted chemistry. Se 
headed it “Dont you 


just it, we do_ know 
‘chemistry’ when we see 
ig“ but we have. not 
seen it in your maga- a 


Tine. 1" realise tat 
ou can satay every 

‘one, but it seems that 

quid mae your 

‘magazine touch a 

‘lar sciences more sue 

exsfully. If chemistry is, not_a_popalar 
Science, why’ do so many American college 
Students major int? TSB, Fayette, Mo. 
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Raise the 
Standard of 
Your Products 


keep competition trailing 


Build your products of Masonite Presdwood. 
Immediately you give to them a new 
finer standard that will cause concern to 
competitors. 


And while 


improving your products, 
ting costs. You save on 
labor, on material, and eliminate loss from 
waste and rejection, 


In the factory, Presdwood harmonizes 
completely with inechanical operations 
the saws, planers, die cuttersand drills; 
‘equally well with hand tools. It's on friendly 
terme with your men because is 9 ey to 
work. Production lines never are stopped 
+<these boards are uniform and depend: 
able, rigidly graded and inspected at the 
mill. Their strength you'll find as consistent 
asa steel plate. 


For Presdwood versatility, study the illu 
trations on this page. A thousand kindre 
articles are made from it...and a ready 
publicacceptance isevidence of finer quality. 


You, too, should use Presdwood, A 
sample sufficiently large for testing, and for 
showing the beauty of its rich brown surface, 
will be sent on request. Also the Presdwood 
booklet relating the story ofits manufacture 
and listing 80 of its uses. Mail coupon today 


asonite 


PRESDWOOD 


Modernize your home 
with Masonite Structural Insulation 


Built into roof, walls and floors, this modern insulating material 

Iakes your home more desirable, continuously comfortable — and 

orb the cost, Protects against heat, | 

Guts fel cont, Masonite | 4.3 yp, today. Ie | Seet— 
Insulating Lath, the ideal plaster base, resists cracks. Check cou- | M&il the coupon today. It | 

‘and mail i to-us today forthe Hlustrated Masonite booklet | will bring you the inter | ¢iyy 

Rrocost; no obligation | esting tory of Preadwood | “sivas 
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TELL WHY, 


strology is a FAKE 


DIO has given new 
impetus to the oldest 
brand of pseudoscien- 
tific hokum known to 

‘man—astrology. Over a large part of the 

United States, from two to twenty times 

a week, the air earries the pompous par- 

lance of charlatans whose like, more than 

two hundred years ago, were denounced 
by Swift, the great English satirist 

‘jgnorant, sottish pretenders. 

‘A. modern scientific development 
designed for public enlightenment, radio 
broadcasting is used to make thousands 
‘of new converts for a form of hocus-pocus 
dating from times when people believed 
that the liver was the seat of the soul 
that the earth was flat and the sun trav 
led around it; and that the fortunes of 
mankind depended on the moods of fickle, 
half-human gods frolicking on a mountain. 

Astrology is the ancient pretense of 


predicting the future by the relative post 
tions of the earth, sun, moon, planets, and 
stars. From the positions of these bodies 
at the time of a child's birth, the astrol- 
oger undertakes to foretell its character 
and probable destiny. 

"This the businesslike astrologer of today 
can do no more than could his picturesque 
predecessor, the sorcerer in cone-shaped 
hat and star-strewn cloak who flourished 
in the Dark Ages, Still, the racket, f 
popular superstition and tolerated by off- 
cial laxity, is permitted to grow and vic- 
timize an increasing number of unin- 
formed persons. 

‘The Federal Trade Commission, which 
hhas been active in prosecuting sponsors 
of fraudulent printed advertising, and the 
Federal Radio Commission, which is 
empowered to control the radio for the 

‘convenience, interest and necessity of the 
public,” have not prevented the astrologers 


Vol. 119, No. 3 


sicvievn Year If 


Droving by sad 


BG. 5: 


(Over 2,000 yearn ago the WoRuspaR 
cup aboot the stars began with the 
trappings shown above, Teel 

edn and many people believed i. 


from “entertaining” their listeners—and 
getting their money—by telling them 
when and whom to marry, when and how 
to play the sock market and whether of 
not to have their appendix out. 

‘The radio “lectures” usually serve as 
bait for the more profitable part of the 
game, the mail-order end of the business, 
and those who consult the fakers by let 
ter are, like the rest of humanity, mainly 
interested in three things—love,’ money, 
and health, in the order named. 


HESE victims are not confined to 

the ranks of hopeful spinsters, gig- 
sling adolescents, and people in theit dot- 
ge. They are reeruited from all kinds 
and classes of citizens. Even so-called 
hhard-headed business “men, apparently 
ignorant of matters outside theit own 
sphere, seek the charlatans’ counsel on 
problems of trade and finance, and poli 
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rm, 


GEMINI. 


‘This odiacal gure ts 


ticians ask them what way the wind will 
blow at election time. A much more dan- 
‘gerous aspect of the situation is that the 
sick, who naturally clutch at any straw 
of hope, often take their advice on ques- 
tions that should be decided only by com- 
petent physicians, 

Desplte the fact that much, of this 
quackery is practised through the mais, 
‘which carry the bulk of the radio astrok- 
oyers? bogus predictions, the postal 
‘authorities have not stopped the impos- 
tors from feecing the public 

It is just as impossible to foretell the 
future By gazing at the stars as it is by 
i A mess of tea leaves or sh 
cards. Vet, though the offi 
attitude toward these’ humbler forms. of 
soothsaying is pretty strict in some places, 
the astrologers are allowed to wax rich 
at the expense of the credulous, The rea- 
son probably is that their oft-repeated 
claims that they work on “scientific prin- 
ciples" are believed by many of those who 
‘make and enforce our laws. 

Is there any truth in these claims? Is 
astrology really based on scientiic prin. 
ciples? "Do the planets and stars exert 
‘any influence on the welfare, happiness, 
and character of human beings? 


‘0 obtain authoritative answers to 
these questions for the readers, of 
Porvtar Scmexce Mosratty, I called 
upon a group of recognized scientists 
‘whose life work is to study the stars and 
penetrate the mysteries of the universe— 
utstanding astronomers and physicists at 
some of our great universities, and the 
presidents of two astronomical’ societies. 
‘The group included Professor Frank 
Schlesinger, of the department of astron- 
omy at Yale University; Daniel W. Her- 
ing, professor emeritus of physics at New 
York University; Professor E. W. Brown, 
of the department of astronomy at Vale, 
and president of the American Astronom- 
ical Society; Dr. Clyde Fisher, curator 
of astronomy of the American Museum of 
Natural History, and president of the 


“4 


Amateur Astronomers’ Association; Dr. 
D. Brouwer, of the department of astron- 
omy at Yale; Professor Henry Norris 
Russell and Professor John Stewart, of 
the department of astronomy at Prince- 
Gepariment of iss, Column, and 
iment o at Columbia, 
W. J. Eckert, instructor in astronomy at 
Columbia. 


IHESE men of science are unanimous 
in declaring that there is no scentic 
basis whatever forthe deductions and pe= 
dictions made by the astrologers, and that 
there are no known forces or influences 
such as the astrologers ascribe to the stars 
‘nthken Why iat that asteloges pred 
why i it that astrologers’ predic- 
tions sometimes come true? “The answer 
to that question is that such successful 
forecasts simply are guesses based on an 
ordinary. ‘of human nature and 
‘ai ad the law of averages In ober 
words, they’ are guesses that any reason 
{bly shrew and experienced person. with- 
‘ut the slightest Knowledge of the heaven- 
iy. bodies, could ‘make with an equal 
chance of iting the mark 

"To prove this contention, I conducted 
an experiment with astrological horoscopes 
fimong sinty-three members of the psy 
chology ‘classes in New York University. 
The ‘est showed that the astrologers! 
chance of guessing right was about 50-50, 
regardless of whether the horoscopes were 
fast to “it” the particular person or not. 
‘The ‘reason, for the comparatively, high 
average of “hits” is that the horoscopes 
fare worded in such a careful "giveand- 
take” fashion as to fit about half of al 
people who read them. 

Dr. Walter Franklin Prince, Research 
officer of the Boston Society of Peychic 
Research, recently induced a friend. to 
send the year yd minute Of ith 
io six diffrent astrologers, inclosing a fee 
for a horoscope, The sx'replies were all 
different and all wrong. Because he asked 
tach, “Shall T marry this year?” not one 
iesmed from the stars that the man was 


Can't Censor Radio 


OMPLAINTS concerning the 
trology racket lodged with 
the Federal Radio Commi 
invariably have been met with 
the reply that the Commission 
lacks the power to censor 
programs. But there are other 
means of chasing these frauds off 
the air, Many cities have local 
ordinances that enable police to 
‘stop the graft. The other day, an 
astrologer, broadcasting from 
Cincinnati, Ohio, station, 
silenced by a judge of that city. 
Detectives stationed court stenog- 
raphers at a receiving set and, the 
evidence obtained, arrested the 
faker on a charge of practicing 
astrology without a city licens 
He was fined $100 and sentenced 
to thirty days in the lock-up. What 
was done in Cincinnati can be 

done in other citi 


already married. In all social, matrimo- 
‘ia and ania matters Ube ackteer 
gazers ‘ninety percent wrong. 
Professor Schlesinger, of Vale, voiced 
the opinion of the scientists. when he 
‘expressed himself to the effect that astrol- 
ogy, a8 most astrologers know, is “the 


“If there were any basis for astrology, 
‘astronomers would be very glad to know 
of it,” he told me, “Some of us have 
one into it. T have, and I have come to 
the conclusion that there is no basis for 
its claims, believe that most astrologers 
are conscious charlatans, "A few of them 


"JOST of them ask the client only 

‘what day he was born. Now, thou: 
sands of people are bora every day. Yet, 
they have different characteristics, and 
lead very different lives. 

“A few astrologers want to know the 
exact minute of birth. Of course, very 
few people are able to give them that 
information. It so happened that I did 
know the exact minute of my son’s birth, 
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Antronomical Saclay, 


I decided to test the 
“knowledge” of one of 
these ‘precise’ astrologers, and sent him 
the information, The horoscope 1 received 
Jn return was no more accurate than if a 
‘eat had east it 

Professor Emeritus Hering, of New 
‘York University, also has made a personal 
investigation of astrology. Two words 
sufficed him to characterize it. He found 
it “inconsistent and absurd.” 


N OPEN-MINDED examination of 

the radio astrologers’ activities by 
any intelligent person will prove the trut 
fof Professor Schlesinger's and. Professor 
Hering’s statements. Their awn methods 
and utterances brand, the astrologers as 
"conscious charlatans” whose conclusions 
and predictions are “inconsistent and 
‘absurd.”” This fs how many’ of them work. 
their game 

Horoscopes are sent in return for the 
‘wrappers of advertised products. , Replies 
are given to questions; and. “destiny 
charts” and tabulations of “favorable and 
Unfavorable hours” are sold for sums of 
one to ten dollars. Wonder. books are 
offered for sale that are promised to give 
“aecurate answers, and conclusions to all 
‘of your problems” and “help to. physi- 
clans in their diagnoses"! 

Tt cannot be denied that the radio 
astrologers do furnish entertainment of 
sorl—provided the listener has a sense 
‘of humor and keeps a firm grip on his 
pocket book. Tune in with me on some 
ff the curious pronouncements of these 
prophets: 

“"Thave been in love with a young man, 
bor, May 4th, for four years,” one 
astrologer, in his broadcast, reads from 
a letter sent in by a client, '“*My birth- 
day. is March Sth 

‘The astrologer ‘clears his throat and 
says, “His birth sign indicates lack of 
interest. and fickleness.” That finishes 
the ‘chap who was born on the 4th of 

ay. 

‘Next, he reads a note appealing for help 
in a matter of business. "‘We want to 
sell our house. Is a favorable sale indi- 
cated?"”" the letter asks. The astrologer 
has been in conference with the planets, 
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sal Kors the see. he Jie et 
july transit,” he predicts, 
"Katy of the Beans’ another clet, 


who writes her birthday is August 21 
though the year remains a secret, is told 
that churchbells will chime and orange 
blossoms will bloom for her in the last 
quarter of 1933. Who minds waiting a 
couple of years for a sure thing? 

Another. astrologer announces that he 
has “traveled all over the world for ten 
years, to solve the mystery of luck.” 
‘Apparently, he did not succeed in solving 
it for himself, for instead of having retired, 
he is still working the radio racket. But 
he has solved it for others, Success in 
business, love, horse-racing, and every: 
thing else, he ‘declares, is simply a mat- 
ter of starting things ‘at the right time. 
Incidentally, one dollar will bring you his 
astrological “‘time-table” with the favor- 
able starting hours for any pursuit, over 
‘2 three-months’ period, 


JF_YOU go in for astrology in a serious 
way, your horoscope represents only 

‘cost.” The “upkeep” includes 
the price of monthly reports. One astrol- 
coger explains that he puts them out only 
‘one month ahead “in order to insure last- 
minute accuracy.” In view of the fact 
that the movements of the heavenly bodies 
can be calculated hundreds of years in 
advance, this explanation is one of the 


~s, Denounce Astrologers 


‘most entertaining bits of chatter T have 
heard from the radio prophets, 

So far, their vaporings were amusing 
‘enough, and fairly harmless, but listen to 
this statement from a sooth-sayer of the 
air who as yet has not been silenced by 
the, proper authorities: 

“Astrology is an exact science, We can 
tell with precision exactly what you can 
expect.” 


‘HIS is a gross and dangerous falsc- 

hood, Astrology is mot an exact 
seience. It is not a science at all, “And 
fn astrologer can no more foretell the 
future than can you or I. ‘The stars and 
the planets “have nothing to do with the 
cease.” “Here are the facts, as they were 
told to me, in substance, by the 
fuished asironomers and, physicists to 
whom I talked on the subject: 

‘The bodies of the solar system providle 
the motion for the heavenly apparatus 
which the astrologers consult. in. their 
hocus-pocus. The stars, which are dis 
tant suns, really move aiso, but they are 
so far away that theit positions with 
respect to one another donot seem to 
change over long. periods of years. ‘They 
almost appear to be fixed on a great dome- 

ceiling, the sky. As the earth move 
its orbit around the sun, the sun seems 
trace a circle around the sky, complet- 
ing it once a year. 

‘This circle is known as the ecliptic. 
‘The groups of stars through which this 
sun-path seems to pass are the constella- 
tions of the zodiac. Not only the sun, 
bout all of the planeis as, well, have their 
apparent courses in this belt of the heav- 

‘These phenomena were observed from 
the ‘earliest. recorded times. But the 
priests of ancient Babylonia, about 3000 

, probably were, the first to work 
them’ out into an orderly system. This 
was the origin of astrology, and the fore- 
runner of modern astronomy, 

‘As a matter of fact, astrology and 
astronomy were the same thing for many 
Centuries, though a distinction was made 
between “natural astrology,” which con- 
cemed itself with predicting eclipses and 
the other (Continued on page 112, 
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of American 


H story 


Revealed 4y Ancient’ Irees 


JSHING the horizons of 
lAmerican history back to 
seven centuries before the 


coming of Columbus, solv- 
ing puzzles of ancient Indian ruins in the 
Southwest, revealing tense dramas in the 
lives of prehistoric men, and adding inval- 
uuable information to our knowledge of 
ther and its mysterious cycles, a 1,200 
tree-ring calendar has been pieced 
et by Dr. Andrew E. Douglass, of 
the University of Arizona at Tucson, 

‘So important is his work that he has 
just been awarded the $2,500 Research 
Corporation Pi smithsonian 
Tnstitution, Washington, D. 

‘One of the most dramatic results of 
his thirty-year study of tree rings was dis- 
covering the exact age of Pueblo Bonito, 
the mysterious metropolis of the ancient 
Southwest, Found in the Chico Canyon 
‘of New Mexico, this oldest known Pueblo 
ruin had been an archeological enigma for 
generations, Its prehistoric inhabitants 
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had no written language and they left no 
calendars. 

Dr. Douglass, however, has read their 
secreis in wood and charcoal that once 
were beams in the ancient dwellings, He 
found the city was under construction in 
Ap. 919 and reached its heyday in 1067 

Similarly, by making microscopic exam- 
inations of ancient timbers in other ruins 
and by boring cores from beams still in 
tse, he has dated sixty other communities 
in which early tribes once made the 
homes, Among these are the canyon pal- 
aces of the ancient Arizona cliff dwellers, 
tone of which, its timbers reveal, was being 
built in 1066, the year William the Con- 
queror invaded the British Isles 

‘Thirty miles north of Navajo, Springs, 
Ariz, Dr. Douglass made special study 
ofthe ancient ruins of Kinnab-Zinoe 
‘According to the legends of the South- 
west, the early Spaniards took refuge here 
when attacked by the Indians. One log 
came to light that dated from 172 


1804, thus proving the ruins had been 
standing at the time the white adventurers 
marched through the country 

‘At another ruin, a small ‘boy in the 
party spied a three-inch lintel, used to 
decorate the outside of a doorway, stick 
ing out of the ground. Tt was the only 
remaining piece of wood, the rest having 
been burned a century’ before. Under 
the microscope, the rings of this tiny 
piece of prehistoric juniper told. their 
story, proving the crumbling dwellings had 
been built in Ap, 1192 


IT WAS an investigation of sun spots 

that led Dr. Douglass, an astronomer. 
{o his unique study of old woods, in 1901 
As everyone knows, each ring in the cross 
section of a log represents a year of 
growth. In addition, the width of the 
Ting varies according to the amount of 
rainfall. Thus the astronomer was able 
to note the effect of eleven-year sun spot 
cycles on rain and drought by examining 
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rings of century-old pines and Douglas fir. 

Continuing his researches, he studied 
beams that had been shaped by stone axes 
centuries before the coming of the white 
man, and charred timbers dug from the 


‘oldest ruins. In the end, by overlapping 
specimens and matching rings, he pieced 
together a remarkable wooden calendar 
that reaches back to A.D. 700. 


of any ruin containing timbers, this tree- 
written record forms a precise 1,200-year 
calendar of rains and droughts 

In it, Dr. Douglass found recorded the 
dramatic story of a great catastrophe, 
unknown to history, which afflicted the 
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the year 
re the dawn of American weit 
his terrible drought, during 
fell on the high plateaus 
rk upon every living thi 

od their 


trees, Dr. 
in hich ¢ 


1¢ Southwest. was far 
han at present. 


1S twelve-century graph gives science 
the first opportunity to study precise 
weather records extending far beyond the 
days of the first weather bureau. These 
records, made by natural rain gages and 
studied in the “Tree Ring Laboratory 
in Tucson, promise to play a pioneer part 
in making long-range weather forecasting 
an actual 
All told, Dr. Douglass has examined 
‘more than half a million rings in his fire- 
proof basement workshop at Tucson, When 
hhe completes the study of a new specimen. 
hhe plots the high points of rain and 


i, 


ae 


or Oraiht how 


tree rings, the heavy black lines 


ought on a piece of paper, Then he ean 
easily determine the exact age of the 
wood by moving its graph, in the manner 
of a. slide rule, along the master chart 
cavers t le 1.200 yents, until 
drought Ti ich. Never, he reports, 
has he found two logs that "fingerprinted = 
exactly alike unless they were produced 
t the same period, 
N HIS wood-hunting trips, Dr, Doug. 
lass has covered most of the South: 
western plateau country. where tuins ate 
found. He has traveled through Arizona, 
w Mexico, southern Colorado, -and 


rern Utah, Inthe field, whet pre 
cious pieces of prehistoric charcoal are 
dug up, they are carefully dipped in a solu- 
tion of kerosene and parafin to protect 
them for later study in the laboratory. 

Tesides the thousands of specimens of 
fir and pine which are piled in tiers along, 
the wall of his laboratory, Dr. Douglass 
is now adding cross sections of stumps 
from the famous redwood trees of north: 
em California, By studying them, he 
hopes to push the horizon of accurate 
weather history back three thousand years, 

‘As the Rosetta Stone solved the mys- 
terious writings of ancient Egypt, Dr. 
Douglass’ tree ring diary not only has 
‘opened a new path to the study of weather 
‘but has reconstructed the pageant of 
primitive nations that rose, reached their 
zenith, and disappeared in the lost past 
of America’s history 
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Flow MODERN 
SLEUTHS read 


UMBLING through swirl- 

ing snow along an outlying 

street, a Wilkes-Barre, Pa 
policeman tripped over the 

body of an elderly man crumpled 

face downward in bloodstained 

drifts, Papers in an inner pocket 

identified the victim, The patrolman 

flashed word to headquarters. Robert 

Paessler, chemist and scientific detective 

took up'the trail of the unknown slayer. 

He quickly unearthed the following 
facts: ‘On the night of his death, the 
murdered man had been staying alone, 
His daughter, a mute, and her husband, 
who made their home with him, were vis- 
iting relatives in a neighboring town. 
During the evening, however, the son-in- 
law had left this’ place and had not 
returned until two o'clock in the morn- 
ing. He declared he had attended a 
movie, Witnesses substantiated his story 
Suspicion pointed to him, but he had a 
perlect alibi, 

Carrying a special 1,000-watt, nitrogen- 
filled lamp—twenty times mere powerful 
than the electric lights you use in your 
home—Paessler searched the home of the 
murdered man. One stain, faint and 
overlooked, stood out in the’ white glare 
of the lamp's probing beam. 
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every respect with the right 
heel of the shoe worn by the suspected 
son-indlaw, Yet, as the latter protested, 
what more natural than that his muddy 
heel print should be found in the kitchen 
of his own home? From about. the nails 
fof the heel, Paessler scraped dark mat- 
ter and tested it chemically. It was not 
mud, but dried human blood, as was also 
the brownish material that made up the 
heelprint on the floor. This single heel 
mark was an eloquent witness. It placed 
the murderer at the scene of the crime, 
upset his alibi, and resulted in conviction. 


NOTHER ‘sensational case in which 
the blood of a murdered victim wrote 
the death warrant of the slayer occurred 
not long ago in France. Boys, playing on 
a lonely stretch of vacant lots, found a 
body, stabbed in a score of places. In 
the clotted blood near a wound on the 
shoulder was an odd series of wavy, par- 
allel lines 

Studying these marks with his pocket 
microscope, the detective in charge of the 
case was deeply mystified, but at last a 
possible explanation flashed into his mind, 
‘The murderer evidently had leaped on 
his vietim as he fell, and, kneeling on his 
shoulder had plunged his stiletto again 
and again into his body. The parallel 


nded_up suspects, inclu 
He had carefully washed 

his clothing, but the un 
et fabric matched 

slain man's body 


and convicted him, 


[N {THESE two cases, the blood inscribed 
clues were clearly legible. Many times, 
however, the scientific detective works 
with single drops and tiny stains, with 
dried particles in dirt, with faint’ blood 
traces discovered in garments that have 
been washed again and again, 

During recent weeks, T have had an 
‘opportunity to watch such men in action, 
At the Scientific Crime Detection Labo: 
ratory, in Chicago, T saw them trailing 
elusive criminals through tiny stains, [ 
Jearned the amazing methods they have 
developed and I handled the instruments 
they use. From the lips of those who have 
played important parts in thrilling truc- 
life dramas of crime detection, T heard 
the details of their captures. ' Fighters 
fon the crime front from coast to coast 
ave me first-hand stories of murderers 
caught by telltale stains. Men just home 
from abroad related the astonishing feats 
‘of great European investigators. 

In their amazing work, these modern 
man-hunters, I learned, are employing the 
latest discoveries and’ apparatus of the 
laboratory. They search for stains with 
special electric-lighted magnifying glasses; 
Utilize testing reagents of a dozen kinds: 
carry on researches in the mysterious 
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oring matter, of the blood. 


WITH superpower microscopes, they 
dy” infinitesimal crystals within 
red corpuscles only three thousandihs of 
an inch in diameter. With blood-esting 
Spectroscopes—recent adaptations of 
those mapieal instruments that tell us 
are. made -of—they 
am carties. With 
these val = from the laboratory 
the 1931 detective trails the modern mur 
deve. 

Not long ago, a brilliant piece of such 

resulted in the capture of mur 
derer in Chicago, Tenants of an apa 
ment house smelled gas escaping from 
foam om the thitd foor and. summon 
Police ‘who broke down the door and 
found a mother and et ss-months-old 
child dead. Apparently the mother had 
deliberately turned on the gas. ‘Then a 
Scientific detective, peering fnto the ey 
Piece of his Dloodctesting spectroscope 
Ursmatially announced that, instead of & 
Suicide it was a carefully;planned and 
flendih, murder. 

‘The instrument into which he looked 
breaks up the light that enters St into the 
rinbow hues of the spectrum. When the 
rays pass through a normal blood saltion 
before entering the spectroscope, the 
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and auto fumes deadly, is present, the 
bands shift to the right, toward the green. 

“Tests of the baby's blood showed them 
shifting; of the mother's standing still 
In this manner, the telltale lines revealed 
that the woman had been smothered, 
tee which the 
lly fumes to 
for the quick 


probably with a pillow 
od the 


murderer tele: 
cover up his ci 
research pos 
he would un 
As an aid to discoverin 
the scene of a crime, exper 
ducting extensive researches t 
color changes that take pl 
ferent conditions. Most people think of 
bloodstains as always red or brown, 
Heat, moisture, cold, and chemicals 
affect them so they are found in every 
imaginable hue. Sometimes dried blood 
is light olive green, sometimes light rose, 
again it may be practically colorless, and 
occasionally it assumes the exact shade 
of the material upon which it rests. 
Such an “invisible” bloodstain figured 
prominently in a sensational case in Austria 
few years ago. The wife of a nobleman 
disappeared. Police suspected him_ of 
murder but had no tangible clue. They 
called to their assistance Hans Gross, 
famous detective of Prague. Gross fine 
combed the apartment where the slaying 
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was thought to have occurred. Powerful 
lights and microscopes disclosed nothing 
to substantiate the suspicion of the poli 
Bafiled but persistent, Gross took down a 
many-colored tapestty that hung. in a 
doorway and examined it with his fingers, 
inch by inch. Suddenly he touched a 
stiff place in the fabric. Chemical tests 
disclosed this to be blood. It was invisi- 
ble because the coloring matter of the 
blood had merged with the dyes of the 
tapestry, making the stains indistinguish 
able from. its multicolored background. 
Starting with this clue the detectives were 
able to establish the murder they suspected 
and unearth sufficient evidence to convict 
the dead woman's husband, 


WEEN siains appear on polished fur- 
niture, often a reddish brown, they 
are particularly dificult to see. Some- 
times it is necessary to photograph such 
tables and chairs to discover the. spots. 
‘The camera records differences in the 
amount of light reflected by the polished 
‘wood and the dried blood that are not 
visible to the human eye. Occasionally, 
Gried blood is almost invisible on dirt: 


& 


encrusted steps. T heard of one instance 
fn which a detective examined a ladder 
found in a cellar from top to bottom 
without finding any stains, "Then a pho- 
tograph made by magnesium light 
revealed clearly a dozen spots on a lower 
step, 

Unless a murderer is insane, his first 
impulse after committing a crime is to 
wipe the blood from his hands. Fre- 

ently he uses his handkerchief, later 
destroying i But he invariably forgets 
the lining of his pockets where the blood 
stained cloth was carried. A score of 
times, scientific detectives have cut small 
pieces, from the pocket-tining of a sus- 
pect, found blood traces, and secured a 
confession 

‘Outwitting these blood-trailing detec~ 
tives is a main concern of the average 
killer. Tn a western city, a few years ago, 
cold-blooded murderer stripped himself 
naked before committing a crime. When 
the ‘blood that splashed upon his body 
had dried, he replaced his clothing ‘nd 


tured in another city, hy 
method of escaping detection. 


mother ease related to me by. one 

‘of the Chicago experts, a homi 
maniac bought an overcoat several sizes 
too large for him. Although drenched 
in blood after the murder, this coat pro- 
tected his other garments. When he 
hhad destroyed the overcoat and carefully 
washed his hands, he thought himself 
sife. But the minute traces of blood 


detective makes a 
tatcfl sat of ell mabe scraped from 
under the fingemails, searches in the gar- 
ment hems for the’ red coloring matter 

collects when stains are washed 
and soaks the shoes and analyzes 
the water for hemoglobin. 

Occasionally, fortune favors the officer 
of the law and he catches the criminal 
before bloodstains can be removed. In 
this manner, not long ago, 2 San Fran 
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cisco murder mystery came to a swift 
and dramatic conclusion. Stealing into 
@ house after midnight, an assassin had 
slashed the throat of a sleeping man. A. 
detective trailed the suspect, caught him 
before he could clean his ‘bloodstained 
ruzor, and carefully examined the blade. 
Among the dried specks that coated the 
steel he discovered a tiny thread—a fiber 
that exactly matched the material in the 
collar of the pajamas worn by the vic- 
tim and through which the razor had 
slashed! 

Often a suspect will declare that sus 
picious stains were made by paint, coffee, 
tobacco juice, medicine, or some other 
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dark liquid. The first question the detec- 
tive must answer is: Is it blood? 

‘The microscope will often reveal the 
structure of the ted corpuscles and give 
the answer. In dificult cases, chemical 
reagents, such as benzidine and sodium 
perborate, are added to solutions contain- 
ing blood. So accurately do these chemi- 
cals react to the presence of blood in a 
solution that dried particles smaller than 
a sand grain can be detected. A few years 
‘go, mummy wrappings from the tombs 
of the Pharaohs were s0 tested. ‘The sen- 
sitive chemicals reacted almost imme- 
diately to the ancient stains made by 
blood that flowed thousands of years ago 
‘when all Europe was barbarian territory! 

One night, 3 few months ao, in Roch- 
ester, N. V, the proprietor of a poolroom 
shot during’ a stickup. "The ‘ext 
detective arrested a roustabout 
with bloodstains on his overcoat, He 
claimed he had been carrying meat for a 
wholesale butcher and the stains came 
{rom beef blood. Police traced him and 
found he bad recently worked in such a 
place. They called in a blood expert. to 
examine the coat, He studied the stains, 
made painstaking tests, and reported posi- 

ely that the blood had come from the 
ins of a man—was human blood. As 
a result the suspect stayed in jail charged 
with the crime. 


HOW docs such an expert tel the kind 
‘of blood that made a stain? In accom- 
plishing this important feat, rabbits belp 


First, freshly drawn human blood is al- 
lowed fo coagulate. ‘The watery, straw- 
colored serum is then drawn away from 
the clots. Small quantities of this serum 
are injected, at intervals of one or two 
days, into the veins of rabbits. Here it 
is a’foreign substance, an irritant, that 
results in the formation in the animal's 
blood of antibodies, analogous to the anti= 
toxins produced in the blood of horses by 


Ttis called 
hhuman serum.” Biological supply houses 
carry it in stock. The expert soaks sus- 
picious stains from a garment in a very 
‘weak solution of common salt, | Placing 
the mixture in a test tube, he adds a few 
drops of serum. If the stains are human 
blood, white precipitate forms a ring wi 

in the tube, But if chicken of any other 
type of blood (Continued om page 11 


away and preserved. 
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RADIO HUM 
IS MUSIC OF 


SUFTONS StF ont 
Gubre er 


How Ir Works 


1 Running dynamos give an 


B. TAMING the electric hum 


that annoys owners of all-electric radio 
sets, and putting it to work to produce 
music, Capt, Richard H. Ranger, radio 
‘engineer, Newark, N. J., has created an 


an produces 
ae 
Instead of organ pipes. Tt imitates any 
instrument. Stramns of a violin, piano, 
or banjo, or, if desired, music unlike that 
fof any instrument yet invented, come from 
its loudspeakers. The organ commands in 
all 3,000 different effects—many, of beau- 
tiful’ quality, never. heard before. — So 
revolutionary’ is the instrument that Leo- 
pold Stokowski, famed musical conductor, 
said after hearing it that a few of these 
‘organs might replace an entire symphony 
orchestra in the near future. 

"The performer sits at an organ console 
of conventional appearance. He needs 
no special ability. "A pianist can master 
the new instrument in a few weeks; an 
organist, instantly. 

Since the organ has no pipes, it may be 
installed in the smallest church, theater, 
or private dwelling. A home model with 
simplified keyboard might cost. $5,000, 
according to Captain Ranger. Preliminary 
plans have already been made to market 


‘This remarkable pipsess 0 
electrically 
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this new and unusual instrument, 

Ranger is known to the scien- 
tific world for his important in 
Yentions in the ‘wireless transmision 
of pictures, not an expert musician, 
But when radio experience taught him the 
shortcomings of ordinary musical instra- 
‘ments for broadcast purposes, he sought 
an instrument to create pure’ tones elec~ 
trically, A dozen tiny alternating current 
dynamos gave him the tones of the musi 
cal scale by producing hums in loudspeak- 
ers, just as alternating house current 
creates a hum in an all-electric radio set 
unless filtered out. By fitting each key 
of an organ keyboard with an electric 
contact to turn on a hum of the desired 
pitch, Ranger achieved a crude organ of 
flutelike tones. 


‘HEN he went farther. Each instru- 

‘ment, such as violin or piano, owes its 
characteristic tone, or timbre, to overtones 
that sound in addition to the actual note 
struck. Ranger added electric controls 
to his instrument to mix in these over- 
tones. A row of stops enables the organ 
to imitate any instrument, while master 
buttons, an additional refinement, dupli- 
cate a few of the commoner instruments 
for rapid changes during 2 recital. 


BIG BUTTERFLY PHOTOS 
NOW USED IN SCHOOL 


Puorocearus of butterfies enlarged to 
many times their natural size now teach 
Los Angeles children to recognize familiar 
kinds by name, ‘The big pictures were re- 
cently introduced in the nature classes of 
the schools. They give. a more vivid im- 
pression of the insects’ beauty than the 
Average textbook drawing, and are accurate 
to the minutest detail. The butterfly whose 
picture is. shown in the illustration is a 
yellow “swallowtail” typical of the southern 
part of the state of California, 


TREE-LIKE GRAIN SEEN 
IN ELECTRIC CURRENT 


AN ELecteIc current “sat for its por- 
trait” recently in a New Jersey laboratory 
and the result strikingly resembles a picture 
of grains in a hardwood floor. Controlled 
by frequency, two needles bobbed up and 
down, striking an inked ribbon above a 
‘chart, every time the direction of the alter- 
nating current switched, Slight frequency 
cchanges in the two generators supplying the 
current produced the unusual pattern. 


MIKE GUARDS THE BABY 

Execterc alarms now guard the baby. 
‘An official of a Chicago electrical concern 
recently declared that a dozen parents had 
rigged up these devices so that they could 
keep tab on the youngster. One couple con- 
nected a microphone over the baby's bed 
with a loudspeaker in a neighbor's home. 
When the mother goes to town, the neigh- 
bor can listen for baby’s cries and render 
help if necessary. 


FOUR CENTURIES OF GLOBE CIRCLING 


Rovxp-tie-woatn 
record seekers are 
Shrinking the size of 
the globe we live on, 
measured in the time 
it takes to get from 
fone place to the next, 
When Wiley Post and 
Harold Gaity circum- 
navigated the earth in 
Slightly less than nine 
days a few weeks ago, / 
they cut in less than 
hall the best time that 
had ‘previously been 
made in 412 years of 
lobe circling. The ac~ 
Companying” diagram 
Shows not only the 
Striking way in which 
Speedy travel has 
Slashed distances with- 
in recent. years, but 
also the successive tri- 
Umph of rail and 
water, arship and alr 
plane’ travel. The first 
Foend- the workd tape: 
ters used ships alone 
Earliest of them was 
Fernando Magellan, one of whose ships 
sailed completely around the world in 1,084 
tdays in the years 1519-22, Tt was not until 
1889 that Jules Verne’s famous romance, 
Around the World in Eighty Days inspired 
Adventurers to attempt to duplicate the 
feat described in fiction, Tn that year Nelle 
Bly traveled around the world by boat and 
rail in the remarkable time of seventy-two 
Gays. ‘New railroads and better ships en- 
abled John Henry Mears to circle the earth 


in thirty-six days in 1913. U.S. Army flyers 
became the first to go around the world by 
aie in 1924 i ep 10k 178 days A 
lanes played a part in the twenty-nine-day 
‘record of . S, Evans and Uinton Well, 
1925, and the twenty-five-day record’ of 
J. H. Mears and C. B. Collyer in 1928. 
‘Then, in 1929, the airship Graf Zeppelin 
‘went around the world in slightly more than 
twenty-one days—a record that held until 
the recent light of Post and Gatty. 


TURNS OLD “FOUR” INTO “TWIN SIX” 


Oxe motor was not enough for Frank 
van Slyke, of Anita, Towa, so be and the 
town. blacks 
power plant out of his old sea 
two six-cylinder motors instea 
says his car flattens 
the steepest of hills. 
‘On level roads he can 
ve at racing speed. 
‘odd appearance 
of the car, with its 
elongated motor 
‘compartment, is seen 
in the upper’ photo- 
graph. Its two mo- 


tors are mounted in tandem, as shown in 
the picture at the bottom of the page. 


tour” but is now eau 


POPULAR SCIENCE MONTHLY 


WOOL GOES FROM SHEEP TO SUIT IN 130 MINUTES 


Sneer were shorn, and the wool woven 
into a man's suit, in 130 minutes in a speed 
trial held recently at a British clothing fac~ 


MODEL OF FAMOUS SHIP 
SEEN DURING PAGEANT 


A nck model of a sailing craft, unusual 
in its dimensions, appeared recently at 
Rochester, England, to take part in a his- 
torical pageant, Named the Vi 
novel creation recalled the day 
square-riggers with wooden hulls fought 
the battles of the sea, Its namesake, a 


186-foot Victory built in 1759, was Lord 
and her hundred guns 
famous Battle of Trafalgar 


Nelson's ship, 
helped win the 
the naval 


quoted utterance, “Engla 
every man will do his duty. 
able model of a wooden-hulled sailing ship 
‘was photographed as seen below while 

ed to a buoy during the pageant Tt 
carries a crew, seen in the picture below 
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tory near Huddersfield. One of the accom- 
panying photographs, showing the lambs 
being shorn, was taken at 10:25 ast, and 


FORTY CENTURIES AGO 
MEN ROLLED DICE 


Iv TE year 2750 n., people rolled dice 
that closely: resemble those in use today. 
This surprising discovery is announced with 
the return from Mesopotamia of Dr. E. A. 
Speiser, who excavated one of the ancient 
dice. Tt is made of baked clay and is 
cubical in shape. It differs from the modern 

variety in that the four is 

ite the five 


the other shows the completed suit being 
exhibited at 12:35 Pat, the same day, This 
is said to be a new record for the stunt. 


WIRED RADIO MAY PRINT 
NEWSPAPER IN HOMES 


Ax autusraarep newspaper printed by 
radio in your home will give you up-to-the- 
second news, if plans of a New York radio 
firm are realized. Already an experimental 
home receiver, which prints news broad- 
casts automaticaly. has proved successful 
in tests, officials of the concern have re- 
vealed to Porttar Sctexce Mowtatuy. It 
resembles an ordinary radio cabinet with a 
slass-covered top where the end of a roll of 
paper emerges. News reports would be 
broadcast from a central station over elec- 
tc light wires, Mustrations and text ae 
printed upon the moving roll of paper in 
the top of the instrument, ie 
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Animated Model Demonstrates New Idea of Atom 


No toncex do scientists picture 
an atom as a sort of miniature solar 
system, with individual electrons 
swinging like planets around a sun- 

like nucleus, Difficult to visualize, 
outside of a mathematical formula, 

is the more modern idea of an atom, 
which has been described as like “a 
swarm of bees around a hive, when 

the observer is too far away to see 

the individual bees.” To help make 
clear this rather complex idea, Dr. 
White of the University of | 
California recently constructed an | 
ingenious animated model of the 
atom in accordance with the new 
theories of wave mechanics. This 
model is a motor-driven spindle 
which can rotate at any angle to the 
horizontal, and which is connected 

by a string to a ball that rolls back 

and forth in a slot. Photographs of 

the model in motion give the best 
obtainable picture of atoms as mod- 

‘em scientists imagine them. From 
time to time atoms are supposed to 
gain or lose energy, and these 
changes can also be shown, 


FEDERAL EMPLOYEES 
NOW FINGERPRINTED 


ALL appointees to the Federal Civil Serv- 
ice are now fingerprinted, and the prints 
are attached to the application papers and 
retained permanently in the Civil Service 
files. ‘This procedure marks a departure 
from the old association of fingerprints 
with criminals. Fingerprinting was first 
adopted for identification in British crim- 
inal courts in 1891, ‘Since then, however, 
its uses have spread. Re- 
cently they were made part 
‘of an application for a mo- 
tor vehicle license, in some 
states. A number of banks 
employ fingerprints to iden= 
tify their depositors. 


[At right, the selfclinching 


Din ta driven dows center 
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REMOVABLE HEEL TOPS 


New removable “heel tops” for women's 
shoes may be interchanged between left 
and right foot to compensate for uneven 
wear, of replaced entirely by new ones. 
Each top carries a metal prong that fits 
snugly into a socket in the special heel of 
the shoe. ‘The top may be pried out when 
desired, ‘Shoes are supplied to users with 


the special heels and extra tops. 


RIVET CLINCHES ITSELF 


Seur-cuiscuixe is a new automatic 
rivet, which may be applied by a single 
workman from the outside of the work 
When it is placed in the 
hole,a few taps of ahammer 
drive a “firing pin” down its 
center. This spreads the 
slotted end and forms a 
head inside the work. The 
new rivets are made in iron, 
brass, and duralumin, the 
last being used in airplane 
construction. They come in 
various sizes to suit the 
work at hand, 


ie The rings in vi 


TALLEST BUILDING SAVES 
OTHERS FROM LIGHTNING 


How the world’s tallest building protects 
its neighbors from lightning was demo 
strated strikingly the other day in the hig 
voltage laboratory of the General Electric 
Company, at Pittsfield, Mass, A model of 
the Empire State Building and the New 
York area surrounding it was exposed to 
$,000,000-volt bolts of artificial lightning 
‘The currents struck the building's tawe 
peatedly and passed off harmlessly to the 
‘round, just as they would do if they struck 
the actual building. Engineers estimated the 
Empire State structure creates a con 
shaped area of protection more than half a 
rile in radius, 
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GLIDER PILOT CAUGHT IN POWER WIRES a 


EIGHT WHEELS ON ARMORED CAR 


A srupy in wheels is the Army's newest 
armored! car. Six of them are used in on 
hary travel, but a fourth pair on the side 
lifts the car's middle over 

high bumps that would other 

wise strike the frame. These 

pivoted wheels are inter 

changeable with the other 


The new arm 
three guns, spe 
level country a 


miles an hou, T 
inch armor plate shi 
body and armored vane 
be closed to protect 
car's engine, A four-wheel 
rive gives firm traction, 


RUSSIA NOW BUILDING 
SOLAR POWER PLANT 


Ow a atate-acne plot at Samarkand, in 
central Asia, Soviet engineers are rushing 
to completion a monster plant designed to 
hharness the sun’s rays for power. This solar 
power station will supply industrial plants 
with both hot water and electricity. Dur- 
it hours the solar rays will be 
used to heat water; the steam thus formed 
runs turbines, and the remaining hot water 
serves useful industrial purposes. The cen- 
tral part of the plant is a two-story building 
housing the turbines and heat reservoirs— 
the latter storing energy while the sun is 
nat shining. The director of this experimen- 
tal plant, Prof, M. Kosmind-Yushenkos, 
‘announces that an even larger one will be 
built if this station proves successful. S 
Jar plants on the arid districts of the West, 
where the sun shines nearly every day in the 
year, have been suggested for this country 
(P.S. M, Nov. 29, p. 22). 
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son, of Sea Cliff. N.Y 
when he tried to fly a 


TURNS LAWN MOWER 
INTO AN EDGER 


A xew attachment for any lawn mower 
ips it to trim the edges of lawns along a 
h. For this purpose, the mower is turned 
upside down and drawn along the border, 
A sharp cutter disk is forced into the turi 
iby the weight of the mower, leaving a clean, 
sharp line. The attachment, put in place in 
a few minutes, does not interfere with the 
use of the lawn mower for ordinary grass, 

it, The cutter disk is attached to the 
handle with two bolts 


OFFICE BUILDING 
WIRED FOR RADIO 


First large office building in the 
United States to make elaborate pro: 
vision for the use of radio isa thirty- 
three-story structure now rising in 
Philadelphia, Each of its 425 olfices 
will be wired for receiving programs. 
Special services to business are ex- 
pected to be added by broadcasters. 
‘The new building will be planned to 
take advantage of them. Two anten- 
‘nas on the roof will supply programs 
to each office 


Soviet engineers are rush power 


at Samaria 


a central Aa fot shining. 


A, THE peril of their lives, thre 


Young Germans have just succeeded in 
‘drawing electric currents of 18,000,000 
volts from the skies during a violent dis- 

ning. 


ay of li ‘On the slopes of Mt. 
Generoso in Switzerland they" duplicated 
Benjamin. Franklin's. famous experiment 
of catching atmospheric electricity with a 
kite and key, on a scale which that pioneer 
never dreamed of 

From the side of Generoso’s bony-ridged 
slope, they stretched, as an aerial, a metale 
lic cable across a chasm (o a neighboring 
peak, ‘Threaded through cylinders of 
falvanized metal, this antenna resembled 
4 string of beads for a giantess. Its knobs 
‘were designed to keep the currents from 
leaping from the ends. Tnstead, an escape 
was provided in an adjustable spark gap, 
Trom which the electricity could be carried 
(0-4 lightning-proof cabin sheathed. with 
metal beneath the brow of the mountain. 
Here were meters and other instruments 
{o gage the force of the electricity 


ONE try not long ago the daring theee, 
Drs. A. Brasch, F. Lange, and Kurt 
Urban, of the University of Berlin, saw a 
storm of unusual intensity brewing. The 
sky became pitch dark. Peals of thunder 
hurried the scientists as they threw 
switches and tested instruments, Then 
with a rush of wind up the Ws 

almost swept away the aerial, the fury of 
the storm broke. 

“Tongues of electric flame played about 
the rocks of the mountain's face near the 
summit. Filled with metallic ore, it was 
a natural eee: rod. | Great yellow 
sparks snapped every second across 1 
spark ga, The pointers of the voltmeters 

‘the cabin. were doing a dance. 
Toa come'a iclf Ball, micas in 8 
calm. 

Suddenly a terrific thunderclap seemed 
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‘OW that they know how to ob 
4N ‘voltages infinitely greater than at 
man-made machine has been able to pro- 
duce, their dream is to apply the titanic 
forces to an apparatus like an X-ray tube 
and see what will happen. The ordinary 
glass X-ray tube would have to be half 
mile long, an impossible constructional 
feat, to withstand such electrical pressure 
But the experimenters have already built 
a strange tube. less than a dozen feet 
long, of alternate rings of aluminum, rub- 
ber, and paper, that will stand electric 


forces up to 2,600,000 volls—by a con- 
siderable margin the most powerful ever 
made. 

‘The rays from this tube far exceed in 
power those of all the radium in the worl, 
They easily penetrate a wall of lead a yard 
thick, an impassable barrier to all o 
X-rays. Next the experimenters plan to 
build a 7,000,000-volt tube of similar 
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Captured from the Sky 


as Antenna to Gather up Lightning 


design, Only lightning can run it, for the 
greatest electrical tension ever produced 
in a laboratory is 5,000,000 volts, 

How can such staggering forces be put 
to use? No one knows exactly, yet. 
But there are several long-awaited 
tests for which the power of light- 
ning may be tried. 

these is the dream of 
alchetists of old—the “trans” 
‘mutation of elements,” such as 
turning base metals into gold. 
In recent years science has 
conceded that metals and 
other substances once held 
unchangeable can actually 
be transformed into entire 
ly different ones under 
certain circumstances, re- 
‘quiring tremendous forces 

So far the only proved 
cases of transmutation 
hhave been done with the 
mysterious power of radi- 
‘um; thus, minute quantities 
of ‘aluminum, phosphorus, 
‘and other things have been 


‘Thi SSfoot man-made arc was drawn oct 


{in Westinghouse laboratory in recent tex 
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tured into hydrogen. Perhaps lightning’s 
power may permit more useful transfor- 
mations of other elements, when harnessed 
ina vacuum tube. 

‘Then there is the question of unlocking 
the power of the atom. Some scientists 
hold that the energy contained in a single 
spoonful of water, for example, is suffi- 
cient to drive a modern steamship across 
the ocean. But this energy, 
is so securely locked up th 
yet been found to release it 
Tight 
this 


‘Should 
ng’s force break an entrance into 
stronghold of power, the world might 
see a new era of industrial greatness based 
uupon free atomic energy 


LY, the rays from an electric tube 
‘operated by lightning’s power may 
well have the most profound effect upon 
hhuman beings. Whether beneficial or not, 
it is too early to say. Pethaps the auda- 
ious experimenters will find a curative 
ray more effective against cancer than any 


tn that wee used nthe 
Me, “Generovo “tests. "This 
range, network wis 
Slgmed to earty the enormon 


instrument hitherto known 
to science. On the other 
hhand it may be a ‘death ray, 
‘Such fascinating possibiliti 
spur man's advance in his 
attempt to harness stupendous 
electric forces. Only a few years 
ago the pinnacle of these efforts 
was a crackling spark of 3,600,000 
volts produced at the 

Company's laboratory 

‘Then experts at the 

in Washington, D. 
machine that could command §,000,000 
volts. Meanwhile the German’ experi- 
menters had already installed a prelimi- 
nary apparatus on Mt. Generoso, a peak 
famed for the frequency and violence of 
its electric storms, and were drawing two- 
million-volt sparks (P, S. M., Jan. '29, p. 
23) er, rebuilt antenna made their 
recent feat possible, One of the experi- 
menters, Dr, Urban, has acquired the s0- 
Driquet “of “most shocked man in th 

world” from being knocked uncons 

by sky currents 


J@_MUST be understood that their 
antenna is not directly struck by light 
ning, for if it were, despite an electrical 
safety valve" they’ have provided, th 
would probably all be killed. The’aerial 
takes current from the clouds in two ways, 
Electricity in the air itself leaks down the 
cables in steady sparks, But the greatest 
voltages are obtained when a lightning 
bolt passes close to the aerial and a sym- 


pathetic surge of electricity is induced in 
the wire. In this way they have now 
captured 18,000,000 volts, and even 


greater voltages, up to thirty million, are 
in sight! 
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Europe and America Unite to Broadcast Weather Reports 


For the first time, American and European weather 
tions have joined in an international hook-up to aid marine 
‘Through this new service the captains of vessels receive 
radio, weather information collected over the entire he 
phere and broadcast from the Naval radio station at Arling- 
ton, Va, The reports permit two weather maps to be drawn 
‘on shipboard daily. Thus the skipper may avoid storms and 
pilot his ship in safety. Three sources supply material for 
weather forecasts—vessels at sea, North American weather 
stations, and European observatories, The latter reports 
are collected and transmitted to the United States by the 
h radio station at Rugby. At present the skipper of 3 
vessel, receiving data from the Arlington station, prepares his 
own weather maps upon blanks furnished especially for the 


purpose. However, experiments are being made at broad- 
casting actyal weather maps, just as pictures are transmitted 
by radio, ‘They were begun last year (P-S.M., Oct. 'S0, p. 22), 


and the success so far obtained suggests that vessels of the 
future may get their weather information this way 


“TANKS" ARE ARMORED CARS 


Wreex is a tank not a tank? 
Germany's answer is the fleet of 
vehicles shown in this pho- 
Each is built on a 


‘gun of small caliber, and is 
inned by a crew of four men 
wearing crash helmets, Tech 
cally it is classed as an_armon 
carand not asa “tank.” Under 
the terms of the Versailles peace 
treaty, Germany is forbidden to 
build war tanks, “Dummy tanks 
fof wood have taken their place 
for practice maneuvers (P.S.M., 
Aug. ’S1, p. 


ENGLISH CAR HAS ASBESTOS BODY 


Hexe is the first picture of the new 
“asbestos automobile” built in England, 
of which an advance report appeared in 
the July issue of 


Moxrmty. The original car so equipped 
hhas just passed its experimental tests in 
which leading motor car and bus com- 
panies are codperating. Although it 

resembles a standard 
sedan in outward 
appearance, the fire- 
proof body of this 
car is completely 
made of asbestos, 
Engineers have suc- 
ceeded in making 
thin plates. of this 
material that are 


durable, Tighter in 
weight 


than steel, 


enamel paints used 
‘on motor cars. 


SCUTTLED LINER SINKS 
AS CAMERA SNAPS 


From a perilously close point of van- 
Lage, a photographer made this remarkable 
camera study of the last plunge of the 
Australian steamer Wodonga, The occa: 
sion was her burial at sea after a long 
and distinguished service, In $76 trips 
the liner covered more than 4,000,000 
rniles, Salvagers stripped her of every 
thing of value, and the bare hulk was 
scuttled off Sydney Heads, Australia 


the ner Wodonga, sunk after S78. voyages. 
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TRAPPED MEN ESCAPE FROM SUB 


Wxex the rammed British rescue device at New London, Conn, For 
submarine Poseidon went down months it has been experimenting to find 
in the Yellow Sea off the Chi- the most practical way of reaching impris- 
nese coast, six of its trapped crew oned victims of a submarine accident. ‘The 
probably became the first to es- result is a unique diving bell manned by 
cape from a sunken undersea two operators. It descends along a guide 
craft without outside aid. First, line to the disabled submarine and at- 
they donned Davis “lungs,” a taches itself like a barnacle to the hull, 
recently invented type of oxygen by vacuum and sea pressure, over one 
mask combined with  life-belt of the two escape hatches that all under- 
and eye-protecting goggles. sea boats provide. It can carry as many 
Then, one by one, they made the as twenty’ men to the surface at once. 
hazardous plunge for life through If the escape hatches cannot be reached, 
a flooded hatch, The first man the men in the bell can cut a hole into 
bobbed to the surface two and the submarine’s hull with underwater 
a half hours after the accident. torches and free the occupayys. The sul 
Others followed at intervals of marine S-4 with a crew aboard will 
1 few minutes, and rescuers as- scend 600 feet off New London to test the 
sembling on the spot picked new steel “pineapple.” First a diver will 
them up. Two of the men later go down to attach the guide cable to the 
died of their injuries, and one sub. ‘Then a winch within the bell itself 
was in grave condition at this will haul the chamber down to the sub- 
‘writing, but at least three won marine, to which it will be fastened while 
their desperate gamble against 

death. Meanwhile the United 
States Navy was making ready 
to test its newest submarine 


tag 
aad 


LIGHT ON HEAD AIDS WORKMAN 


So sitar iesallers of electrical appara- 
tus may have boli hands free for work 
in Gare places, 4 new rinspection lamp 
resembling 2 miners headgear" may” be 
worm on the forehead. Its held in 


2 special © 
nection that parts 
instantly at any sud- 
den strain. Either 
current taps or bat 


WINDIEST SPOT GETS CABLE 


Owe of the windiest spots in the civilized world 
twenty. is Pali Pass, near Honolulu, where a motor road 
‘whoselightisconcen- crosses a mountain ridge. After numerous accidents 
trated by a reflector {0 pedestrians, authorities have now strung a_ steel 
in a powerful beam. cable to aid those traversing this natural wind tun- 
With a movement nel on foot. Trade winds blow constantly, often at a 
of the head a york- hundred miles an hour. Motor vehicles can round the 
man is able to-aim corner against the wind only in low gear, Walkers 
the beam of light. are often unable to move against the wind. 
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idget Farmers 
Beat Hard Times 


* Six Thousand Men and Women in California Make 
Yards Pay for Their Homes While Holding Other Jobs 


ia 


By H. H. DUNN 


INE years ago, Frank Fasano and the interest on deferred payments, b 
his wife paid $200, their com- a five-room, moder house, and converted 
bbined savings, on a purchase price every foot of the two acres to production, 
‘of $2,000 for'two acres of land in The pay check has gone for. living 
Chula Vista, Calif, Frank had a_job in expenses, an automobile, entertainment, 
town that paid $35 a week. For six and other costs of living. 
months, the Fasanos used some of this The Fasanos have refused $15,000 for 
pay check to prepare their land. their place, which pays them $2,000 a 
Since that time, this land has paid the year. 
I instalment’ on the purchase price, "Mrs, Pearl Evans, left a widow with 
two small sons, bought two acres of bare 
land, at the village of Muscovy, Calif, a 
little more than a year ago, ‘She works 
six hours a day, six days a week, on the 
midget farm, while the boys average three 
hours g day each. The place produces all, 
the chickens, eggs, vegetables, and small 
fruits the family of three can eat, and has, 
paid the monthly instalments and interest 
fon the purchase price. In addition, the 
two acres provide room and food for 600 
laying hens and nearly 1,000 half-grown 
chickens 


CP HESE two crasie fom sor 
than 6,000 families in southern Cali- 
Ee re 
Se es 
towns or cities or in the suburbs, for the 
great majority of them must be within 
Se caees wa saa con 
deg he eet 
Etec ere ee 
pay for itself for ten years, now own 
Ber Ea fe eee eae 
fen net seat os sem eke 

pir peo deg ogee 
brought their midget farms to such con- 
boa ergot gaan 
= ire ie their daily’ paploment: ae 
tiny rancho ing father, and that isthe real secret of fx surprising live, with an average of sixty to cighty 
a cee eel ee ining dor od ete eect Recast neck on room notes 
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y ee 
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Most, of the 
the plan for on 
more are trying it ¢ 
estimate that the failures have averaged 


ale 
ie FU 
SY 


Ss 


Or 
ye 


t\ 


is n project, no 
employers’ aid, and no small-farn 

scheme in spread economic 
1 midget-farmers 


5, The 6,000-0 
attered through more than. fifty 
and towns, each on land of his or 

her own pu independently, and 

developed ak iy # score of dlilfer 
tent plans of production to meet the costs 


OME of them have heen able to make 
th 


ists, or poultry ralsers. Int 
Of soil and location, and in the « 


experts and apprai 
expert makes a full 
Ghol, what i will prodoc 


crops best 


tion with this department. of iniue 
with tfc that hae Bade 

todo. with’ the 
farmers. In ai 
ment of agriculture sth home 0 OWNETS — Primatity win inna « 1. shough ic obviouly ia going to be uae for shat purpose by 
free information (Continued on page 118) ta'chidren tee eaor Waly ie S'GSs tettnice ante at anes Ga nae Ba 
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What They 
Talked About 


J. WILLIAM K. GREGORY, 

the distinguished scientist of 
the American Museum. of Natural His- 
tory, has told Mickel Mok, ste teriter, 
thos the eorth and life originated. and how 
man pot his face and other Bodily parts. 
Life appeared a billion years ago in mud 
ad pad the she of tiny Bis of 
jelly. probably the products of. ancient 
Eeticl forces, which developed inte cel 


groups, into. small wormlite creatures, 
into air-breathing fishes thi our 
‘ancestors. Last month, Dr. Gregory 
traced the origin of our’ digestive tract, 


lungs, blood stream, heart, ond other 
organs, all of which’ we inherited from 
carly animal ancestors and many of which 
are almost $00,000 years old. 


2 


R. MOK: Dr. Gregory, you told 
‘me last month that we got our 
keys. Yi 


the theory 
monkeys? 

Da Grecony: That is no 
theory, but an established fact, "We are 
not only. descendants of monkeys, hut 
te alll are monkeys. “To. complte the 
Callection inthe monkey” house at any 

should be aman behind the 
the ony mony ot fn 
ages are the spectators and’ Keeper, 

Mu 'Mox: “Tam afraid you would 
have a hard time finding a volunteer. Peo- 
ple are too modest, Everybody would 
Eoncede at once that the other fellow 
‘rat a finer specimen. But T suppose you 
Bre only joking? 

Dn. Gascony: Indeed, T am not. 1 
am stating @ scientific fact. When & man 
ie watching. an iomate of the monkey 
house, sou" have’ representatives of fro 
species of monkers looking each other 
Over, Both are actuated by one of the 
utsianding trate of the monkey family 


it we are descendants of 


Ma, Mox: Of course, I am familiar 
with the idea that we may'have descended 
from monkeylike ancestors. But why do 
‘you say that we are still monkeys? ‘That 
idea is new to me. Whose is it—Dar- 


Most people associate 
it with Darwin because he put it “on the 


map," so to speak, But it is much older, 
In 1789, just half a century before Dar- 
win was born and precisely’ one hundred 
years before he published his famous 
hook, “Origin of Species,” Linnaeus, the 
reat’ Swedish scientist, ‘discovered ‘that 
man was a mammal, In fact, it was he 
who coined the word mammal’ as a name 
for the animals that bring living young 
into the world and suckle them, He then 
placed man in the Order of Primates, 
which means literally the first, or high 
cst, order of mammals. It comprises all 
the monkeylike forms, including the man- 


like apes 
Mz. Mox: But Linnacus might have 
been wrong! 
Dx. Gurcory: He might have been. 
but he was not. Nothing has happened 


since 1759 to take man out of the Pri- 
mate group. On the contrary, literally 
thousands of facts have been found that 
prove Linnaeus’ contention, That is why 
1 said we still are monkey 

Mr, Mox: What are those facts? 


R. GREGORY: I will come to them 
after a while. First, I want to tell 
you something of the origin of the ide, 
Even in Linnaeus’ time, the theory, in a 
general way, was by no means new,’ The 
idea of evolution usually is eredited to 
Lucretius, the Roman poet, who lived in 
the first Balf of the first century ne. Do 
you know what is meant by evolution? 

Mz. Mok: The development of all 
living things from lower forms. 

Dx. Gercory: Not all. The evidence 
shows that the progress generally has been 
from the simpler toward the more highly 
organized and specialized types, but. the 
opposite also has occurred. Evolution 
simply is the Latinized version of the 
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Scientiric facts 
in the history of human 
beings are told in this 
dialogue in which is 
continued the story of 
LIFE...the World’s 
Greatest Mystery 


word unrolling oF unfolding. ‘The theory 
of evolution, therefore, teaches that life 
Unfolded slowly’ instead of having been 
produced suddenly. Lucretius fist sug- 
Rested the idea of creation by necessity 
father than by special decte of, the Rods 

Mn, Mox:” It life appeared by evo- 
lution, why is it not continuing to be pro- 
duced in that way? 

“Dr. Grkoorv: Life és continuing to 
evolve, as it has in past ages, and at the 
same extremely slow pace. Don't forget 
that it took more than a billion years to 
create man! (P, S, M,, June ‘31, p. 17.) 
elt: Mog: ° Wha ithe animal just 

Dr. Grtoory: The chimpanzee. 

Mu. Mox: Do you mean to say, then, 
that, ‘given enough time, the present 
chimpanzee will evolve into man? 

Dk. Garcony: Certainly not. First, 
man did not evolve from a chimpanzee, 
but’ froma common ancestor of both 
chimpanzee and man, as I will explain 
Inter: | Secondly, Nalure never repeats 
itself in the creation of a new species, 
and it already’ has produced man. 


MER. MOK: To come back to Lucre- 
tius—was, his idea forgotten until 
Linnaeus took it up ag 
; Not exactly. In 1699, 
Edward Tyson, an English anatomist, dis: 
sected an’ ape’ specimen, now known to 
have been a chimpanzee, and showed that 
its anatomy closely approached ours. But 
he did not establish any relation. This 
was first done by Linnaeus, After that 
came Lamarck, the French naturalist, who 
died in 1829,” He was Darwin's imme- 
ite predecessor both in the general 
theory'of evolution and in the idea that 
‘man derived from an upright-walking ape. 
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fr Teorasy Ya 


till a Monkey 


This idea was so distasteful to many peo- 
pile that other French scientists put man 
In an order by himself, which they called 
bimana, meaning the two-handed. 

‘Ms. ‘Mok: Then Darwin, you might 
say, was a disciple of Lamarck’s? 

Dr. Grecony: No, he paid litle at- 
tention to Lamarck’s work. At first, he 
did not even devote himself to the sub- 
ject of man, For many years, he made 
‘an exhaustive study of animal and 
life. When he did take up the subject 
‘of man’s place in Nature, he reached his 
conclusions independently through first- 
hand study of the facts 

Mr. Mox: As I understand it, these 
evolutionists, from Linnaeus to Barwin, 
taught that man is descended from a mon: 
key of @ monkey-like animal. 

‘Dr. Grecoxy: Yes, and we still do. 

Me How did they know? 


Mox: 


JR. GREGORY: Because of the 
structural resemblance between man, 
the apes, and the monkeys. Asa matter 
of fact, the anatomy of a manlike ape is 
more like ours than like that of the lower 
monkey forms. I have explained to you 
that structural resemblance proves. rela- 
tionship (P. S. M., July '31, p. 24) 

Mr. Mox: have. "But does, it 
prove descent? How do you know that 
there were no men on earth long before 
the monkeys? 

‘Dr. Grecory: Are you hinting that 
the monkeys are descended from man? 
Some scientists have seriously entertained 
that idea, just as some have tried to show 
that the fishes were descendants of land 
animals rather than the reverse. I regard 
that as a first-lass example of a topsy- 
tury view of things. If it were true, 
Shen man would have been the first rea 


ture on earth, and all the simpler forms 
would have been derived from him, 

Mx. Mox: I was not hinting at such 

iy. What 1 would liks to know 
Why may there not have been 
men, say, in the age of the reptiles? 

‘De. Garcony: Ah, now T see what 
has happened. You have been looking 
fat those funny pictures in which stone- 
age men are chased out of their caves by 
dinosaurs. But, all those huge reptiles 
had disappeared for scores of ‘mill 
of years before man became man, 


MRMOK: What makes you so sure? 
AVE Way may there not have been men 
around in any age, no matter how early? 

De. Grecory:' The ““why-may-not” 
style of argument never proved any- 
thing. It is used mostly by those who 
Wish fo dag the direct evidence of sien- 
tifie facts 

Mx. Mo: I assure you I have no 
such wish. What is your direct evidence? 

Dx. Grecory: You are convinced that 
man is a backboned creature, aren't you? 

‘Mx. Mox: He should be 

De, Grecony: Fine. We have a life 
record of the backboned animals stretch- 
ing back over a period of something over 


3 


Sour hundred million years 
‘True, this record is brok. + 
en, at intervals, but still 

We have tens of ‘thousands 
of specimens, actual fos- 
sils from hundreds of localities and rep- 
resenting scores of successive stages in 
the history of the earth 

‘Mx. Mox: What good is this huge 
mass of old bones in proving that man 
followed the monkeys and not, say, the 
carly fishes? 

Dx, Gurcory: Because in each rock 
layer, dating from some definite age, fos- 
sils of certain creatures were found and 
‘others were not, 

Me. Mok: In other words, because no 
human bones were unearthed from the 
same rock layers. that contained, for 
example, early reptile fossils, you’ con- 
clude: that’ there were no people at that 
time,  T call that negative evidence, You 
merely infer it. 


R, GREGORY: Right. So far. it is 
‘an inference from negative evidence, 
But everything we know in science, except 
that which is directly observed, is known 
by inference. It is in that’ way, for 
instance, that we know that the sun does 
hot actually rise and set, but that the 
‘earth alternately produces day and night 
on either of its hemispheres by whirling 
around its own axis. Nobody ever has 
‘seen the earth whirl. In daily life and 
Jaw, the same thing holds good, 
Mx. Mox: For example? 
Dr. Gueoory: My ancestors came 
from Devonshire, in England. Let us sup- 
for a moment that a sum of money 
is left tome because I am the last of 
my name in the male line. Just as I am 
about to claim my inheritance, up bobs a 
‘chap named Gregory, who says he comes 
from a certain town in Devon, is my cous 
in, and demands half the estate. 


"Mr. Mox: What has that to do with 
the monkeys? 
‘Dr. Guecory: One moment, please, 


Fr 


low, so 1 have b > in that 
place in Devonshire. There is no. men: 
tion whatever of him there in the direc 

ries, municipal and church parish rec 


he like. That 
hat he did not 
But that i o 


Me. Mox 
Da,” Gascony: 
up in, Devon 


answering my “cousin's” description in 
every detail, lived in a small town in 
Poland until ten years ago. His name wa 
Gregorowski. He changed it 10 Gregory. 


What would you call that? 


MR MOK: Positive evidence, 
‘Dr. Grrconv: Exactly, So\then 
have, first, negative evidence that he was 
not ‘born’ in Devonshire, and, second, 
positive evidence that he wus born in 
Poland, Well, we have a similar situa- 
tion in this business of man's place in 
the history of life, We have negative evi- 
dence that he did not live, for example, 
in the age of the dinosaurs, and positive 
evidence that he did live scores of mil- 
ions of years later. Is that clear? 


Mx. Mox: Clearer than it 
was before, Still it seems to 
me that your anecdote does 
not fit the case exactly. | Sup- 
‘pose all the municipal and par- 
ish records in the Devonshire 
town had been destroyed ina 
fire? What T mean is this: 
Isit not possible that no human 
remains were found in the ear- 
lier rock layers because of earth- 
quakes or other upheavals? 
Dx. Grecoxy: ‘That would 
not cause them to be consis: 
tently absent for nearly four 
uundred million years, and con- 
tently present in much later 
periods. In this one museum 
alone (The American Museum 
‘of Natural History—Ed,) there 
are no fewer than 44,661 cata- 
loguesl fossil specimens of backboned 
creatures, and not a single one of them 
was found in a rock layer in which it did 
belong chronologically. A broad view 
the fossil record of life, of which this 
sllection is only a very small part, shows 
tbat the general trend of life's develop- 
ment was from fish to man, and not the 
reverse, ‘That, being the case, man fol- 
the mon} 


ME. MOK: 


specifically? 
De Grecory: Certainly, Fossil re- 

2ins of men have been found in recent- 
ly formed rock layers, From older rock 
layers have come fossils of apelike men, 
In still older rock layers have been found 
fossil fragments of manlike apes, Rock 
layers more ancient still have yielded 
remains of small apes, In layers formed 
before that time, not a trace of apes has 
so far been discovered, but. fossils of 
sinall_monkeylike creatures have bei 
found in them. Now, this is the eviden« 


Can you prove this 


ff the rocks. Evolution, however, is sup= 
ported by three kinds of evidence. 

Ms, Mox: What are the other two 
kinds 


Dx. Greoory: The evidence supplied 
by the study of the structure of animals, 
particularly as it shows their telation 0 
each other and (Continued on page 114, 


ander, tortoise, 
‘ep to bottom, 
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‘hese anisaia that avold poison 
Shd‘trape and seldom return to seene of Mill 


uw and becomes a hller, staying hin prey with single blow 
St'hia mighty paw. Usually a trap set near a carcant will ead the ig marauders career. 


War Declared on 


Wolw 


T YOU don't help us quick 


s, Coyotes, Bobcats, and Rats 


ravders, He must know the habits of every 
‘everybody in this section will animal he sets out to extermirm 
bbe ruined before fall.” According to. Stanley P. Young, in 
Letters like this, often as charge of the Division of Predatory Ar 
not scrawled in pencil on'ruled tab- mal and Rodent Control, who has his 
Jet paper, come almost daily into office at Washington, D.'C., every mi 
the field stations of the Predatory rauder leaves a clue behind ii 
Animal and Rodent Control of the "They are like criminals,” he 
Bureau of Biological Survey “Each type kills in its own way 
‘Somewhere in the territory, farm- If a sheep is found with its back broken 
cers oF cattlemen have come face toby a mighty blow, the hunter knows a 
face with one of their costliest ene- hear has turned outlaw and must be 
mies. Wolves, coyotes, bobcats, or hunted down from among his better 
mountain lions have appeared and natured brothers. A cut throat points 10 
sheep and cattle are being slaught- coyote. A bobcat kills by gripping the 
ered by the hundreds. ‘Or grain back of its prey's neck with teeth and 
fields are rapidly disappearing under claws and crushing the hase of the skull, 
the attacks of cutting, boring, or Smashed shoulders with long, tearing claw 
tunneling rodents. marks are the work of the mountain lion, 
‘The answer of the Government In each case, the plot must be laid to 
bureau comes quickly. On horse- catch the animal sought. A coyote or 
back or in light cars, hunters and wolf will not walk blindly into a bear 
trappers, long trained in their craft, trap. The elaborate care needed to trap 
are dispatched to the scene. Among the coyote is unnecessary with the big 
them will be Government men and cats, 
men employed by the state. When a sheep or calf is found dead, but 
Costly? The loss to farmers by untouched except for its broken back, the 
rodents alone totals many millions answer is bear, The hunters know that 
a year, while the annual board bill the bear, tumed outlaw, will wait for his 
of the large predatory animals, paid prey to cool before coming back to eat it 
by American stock raisers, is some- The trap is then set near the carcass and 
thing like $13,000,000. ‘The New usually the bear is caught. 
England States report a loss of Much more subtle and elaborate means 
nearly $40.00 a farm each year due are needed (0 trap the coyote or wolf, 
to rats, In many westem states most wary of all killers, The slightest 
prairie dogs and ground squirrels strange sight, scent, or sound will reach 
cause a loss that may reach twenty- his keen senses and drive him away. No 
five percent of the total crop. matter how he is to be caught, extraordi- 
‘The expert sent to the scene must nary precautions must be observed, 
be detective, hunter, and trapper If the coyote is to be trapped, the trap 
rolled into one. Not only must he must be hidden along the path taken by 
determine what sort of animal is the animals to water or feed. The trapper 
causing the trouble, but he must must wear gloves and stand on cloth while 
lay his plans and catry them out in he is working so as not to leave any human 
‘a manner that will prevail against scent, The trap must be camouflaged 
with some native growth and the camou- 


explai 
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SETTING A TRAP 
FOR A COYOTE 


In setting # teap (or 
1 Coyorenot wolventh 


Killer Beasts 


Cost Farmers Millions a Year 


flage scented with an odor attractive to his injured. leg down when he 
its intended victim. crossed a high place in the path. 
Often, coyote and wolves are found in That trait Jed (0 his capture, 
packs #0 large that heroic methods must. ‘The Government agents seta 
he taken to control them. It is then that trap behind a high windfall on a 
the hunter must bring al of his training path frequently traveled by Lefty. 
and experience to bear. jefore the day was goue he had 
He knows that the coyote or wolf fol- been captured by the same foot 
lows a certain path in moving from one that had once been mangled 
point to another. He also knows that between the jaws of a trap. 
‘anything unusual in the path will cause Less spectacular but more im- 
the animal to leave it and travel in a portant to the average person is 
circle to investigate. Armed with this the war against rodents. Rats, 
knowledge, he proceeds to make arrange- particularly, take an immense 
ments looking to a speedy end to the annual toll from every citizen, no 
stockman’s troubles. ‘matter what his business or posi 
‘A leg of beef, mutton, or horse meat tion in life. It is estimated that 
is placed in the path. Then, in a circle there are as many rats in the 
around it are placed several groups of fat. United States as there are citizens, 
‘These groups usually consist of three and that each rat causes a prop- 
pices, the one in the center and nearest erty loss of two dollars each year. 
the path containing a large dose of strych- "As everyone now knows, rais 
nine, This poison is used because it is carry bubonic plague. It has 
humane and may be handled with safety. lately been discovered that ground 
‘Coming down the path, the coyote or squirrels are carriers of spotted 
wolf sees the, bait and starts to circle fever. Jack ‘carry tulare- 
warily around it. He comes upon a piece mia. Tn addition, these rodents 
ffs it, and cautiously tastes it. cut down crops, burrow under 
it good, he then turns to other planted fields, and tear out roots. 
hunks of fat until he reaches the one that Not even trees are spared by their 
has been poisoned. sharp chisel-like teeth. 
In placing this bait, the trapper frat Rats, however, are the costliest 
covers his hands with the same fat he is and most dangerous, 
Using and stands on canvas while he works. Many means have been tried to 
‘Often the hunter comes upon individual combat these pests. Hydrocyanic 
cases that mst be handled in an original acid gas has been used with little 
way. One of these was “Old Lefty of success, because the rat's nest is 
Burns, Hole,” a wolf that came into usually’ so porous that the gas 
‘Young's experience while he was Working escapes. Poisons are dangerous 
in Colorado. because of the proximity of 
‘Lefty was a huge wolf that had lost its domestic animals. The powder of 
left paw in a trap. He always walked a Mediterranean bulb, red squill, 
with his leg off the ground, and he had has been found effective against 
become so wary that trapping him seemed rats and harmless to other animals, 
impossible. After months of patient but its concentration in the fin: 
watching, it was discovered that Lefty put ished poison is uncertain. 
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N.. railroads for old, skyscrapers 


and. bridges from obsolete’ battleships, 
1932 sport cars from automobile grav 
yards! This is not a prophesy, but a cold 
Statement of a routine miracle of the steel 
age in which we live. 

At the rate of several million tons a 
‘month, outworn, mangled, discarded arti- 
les of iron and steel, from borings and 
tin cans to ships and locomotives, are col- 
lected, prepared, and finally transformed 
into brand-new articles of steel. 

More than 39,000,000 gross tons of 
such scrap went into the making of the 
56,000,000 tons of steel produced in thi 
country in 1929. This “worthless” mate- 
Fial was eagerly bought by the mills and 
foundries for half a billion dollars. Used 
alone, it would have produced enough steel 
to have built the skeletons of a thousand 
fifty-story, skyscrapers. 

Material for the scrap iron and, steel 
dealer often comes from extraordinary 
sources. Not long ago 2 railroad offered 
for sale about sixty old locomotives. To 
the average layman, sixty old locomoti 
‘might represent a questionable ba 
To a certain scrap dealer, however, they 
were a prize. He bought the entire lot 
From past experience he knew that he 


38 


could make the herd of iron monsters pay 
him_ money 

‘Many’ of the locomotives were in first- 
class working condition. Some of these, 
the dealer found, he could sell ‘outright 
to manufacturing plants for hauling cars 
about their yards? some to smaller rail 
Toads, for eevic hat did not rei the 
most modern equipment. Two 
he sold to a motion picture 
producer for ‘2 scene that 
Fequired. a sensational wreck 
Ailey the "wreck, is men sl 
waged the pieces 

‘The remainder were destined 
for the fumace. A. crew of 
experts, equipped with cranes 

mimatic ches, and, acety~ 
lene torches, were sent down t0 
“location” Gages and other 
measuring instruments, copper 
Bnd brass ll pars that mht 
ie resold a secondhand mate- 
rial were first stripped from 
the "locomotives. “Then the 
torch-men and chiselmen cit 
the engines apart, piece by 
Pee, ato aieh ss and 
Shapes as would be acceptable 
ata mill. nee 


A felt 5 huge magnet 


‘Most of the sceap metal 
retlected Uy” fon 
fares drawn. by Sere 
‘hos cars pocket money 


MOST OF OUR 


New Stee 


: Comes from 


JUN 


kK PILE 


Boiler plate, knuckles, coup- 
lers, springs, grate bars, axles 
wrought iron parts, wheels, 
tires, were separated. Iron 
and steel of different size, qual 
unt of phosphor 
manganese, and so. forth, 
‘would be used difierently and 
bring different prices. The whole ton- 


nage of this scrap was finally a 
tails that had’ Cooteated for Vo, be 
femelted and transfomed nto rai, ird- 


fers, automobile parts, 
locomotives! 
Locomotives are just one item that fig: 
ure in the daily business of a big scrap 
dealer. Sometimes he buys a whole 
railroad, and then has all the rails 
and cars to scrap. A New Jersey 
dealer recently contracted to’ scrap 
nearly 300 obsolete street cars, 
Since the war, battleships have 
bbeen great prizes for the scrap man 
After the Naval Treaty of 1922, 
fone dealer in Philadelphia had a 


or maybe new 
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Read the Remarkable Story of 
How 39,000,000 Tons of Scrap Are 

Saved in America Each Year 
By KENNETH M. SWEZEY 


tonnage of battleships tied up in. his 
waterfront yard equal to the combined 
navies of Italy, France, and Japan! 

‘The Institute of Serap Tron and Stel, 
tn organization that represents almost 
the entire scrap iron dealer tonnage in this 
country, is now working on a plan to 
scrap ‘nearly 3,000,000 old automobiles 
each year, With this plan in operation 
the roads will be cleared of the "junk- 
car" menace, an increased market for 
new cars will be created, and more than 
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Recovering metal in old aut 
Scrapping ot 3,000,000 


a million tons of metal 
that otherwise might have 
rusted out in roadside 
graveyards will be turned 
into new steel. 

This industry, which 
hhas grown to such size 
and efficiency that it saves 
the United States nearly 
150,000,000 tons of natu- 


child of the World’ War. 
Previous to 1916, steel 
had been made ‘almost 
entirely from new mate 
rial, pig iron; which had 
in ‘tum been made by 
smelting iron ore 
coke and limestone, Five 


{ons of these raw materials, 
ere needed to prodlice every ton of stec!, 
The process took time. Demands for 
shells, guns, machines, ever more urgent, 
borriglinronge fice oor laa 
quicker method of production. 

Tt was natural to tum to the scrap 
heap. Electric furnaces could make fine 
steel from a diet of as much as 100 per- 
cent scrap; while open-hearth furnaces, 
which were at the time producing most of 
the world’s steel, could utilize a mix- 
ture made up of from fifty to sixty-five 


year At ton 


ing Into a Mig business, Plans call for 


percent scrap and the balance pig iron, 
The real question, however, that co 
founded the steel makers was: “Where 


can we get the scrap?” They were sure 
that more than a hundred ‘million tons 
of iron and steel in various forms were 
lying about doing nobody’ any good. 

But how could this waste be procured? 
How could it be made suitable for the 
furnace? Someone had to gather the 
scrap, tear down and transport the steel 
Of bridges, rip up rails and get them to 
the mills.’ “The various. forms of iron 
and steel had to be sorted; heavy pieces 
‘of metal were used one way, light pieces 
another, alloy steels could be used only 
Under certain conditions, some forms of 
eel could not be used ‘at all until they 
hhad received proper prepar 

Tt was because of these reasons that 
extensive use of scrap had not been made 
before. Pre-war demands had never 
raised the premium for scrap high enough 
to become an incentive for its large scale 
collection and preparation, The. scrap 
that had been_collected was chiefly the 
result of the efforts of the little junkman, 
‘who went from house to house with his 
art and bells, and a. few larger dealers 
‘with yards Silled with iron and steel wrack 
af every description, hoping and waiting 
for an (Continued on pose 120) 
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FIFTY-MILE MOUNTAIN GORGE 
NOW LIGHTED FOR FLYERS 


Niour pilots fying between Portland, Ore., and Pasco, W. 
now pass through a lighted “tunnel” fifty miles long. Because 
ff the danger of running into neighboring mountains in a fog, 
they follow the course of the Columbia River. The high walls of 
the river gorge form the sides of the tunnel, and low-hanging 
fog often completes it with a roof. On the fifty-mile stretch 
between Cape Horn, Wash., and Lyle, Wash., special lights have 
now been installed.’ Green beacons fash along the Washington 
Side of the gorge, and red lights line the Oregon side. ‘The 
aviator skimming’ along under the 250-foot “ceiling” steers 
between the rows of lights which are made necessary by the 
fact that the heavy fog entirely blots out the regular revolving 
beacons, Winds keep the bottom of the gorge free of fog. 


VENETIAN BLIND WINGS 
TRIED ON NEW PLANE 


Inurarte the loosely feathered wings 
of an eagle, an Austrian mechanic, 
Julius Franz Ziegler, has just built an 
Airplane with wings like a. Venetian blind, 


Built up of slats fastened together elas- 
tically, which are designed to adjust 
themselves automatically to air currents, 
they curve downward and to the rear in 
the shape of a letter “C." The plane is 
said to take off at twenty-five miles an 
hour and land at even slower speed. 
During a test fight under the supervision 


of the Austrian Air Service, the plane's 
‘Aa Au ‘engine stopped 300 feet above the ground 
‘wins, but the plane landed without damage, 


JAPANESE BOY STARTS HUGE NEON TUBE POINTS TO AIRPORT 


MEMORIAL FOR FLYER 
‘Ture picture at lower right shows work- Double rows of tubing and groups of 

‘A rew months ago, Licut. William men erecting a combined air beacon and electric bulbs cause the advertisement to 
Caldwell, U. S. Army flyer, crashed and advertising sign at Indianapolis, Ind. The flash in red, white, and blue letters 
was "killed. "He was accompanying eight-by-ten-foot letter "0" is used in 
another plane speeding Japan's ratifica- the ad. A four-sided ¢ 
tion of the London naval treaty east- roof of an office builling : 
ward actoss the United States. When aerial beacon, said to 
news of this tragedy flashed over the be the largest in the 
cables to Japan, it was heard with espe- world. The four ad- 
cial sadness by Shigeyoshi Fukushima, vertising signs are 
sixth grade Japanese schoolboy. He on its sides. The air 
opened his bank and took out seventy beacon isa huge 
yen, thitty-five cents in American money. neon tube 
‘This he sent to the American Embassy in said to be w 
‘Tokyo with a suggestion that it be made seventy-five — miles, 
the nucleus of a fund for a memorial to pointing toward. the 
the flyer. Diplomatic wheels began to municipal airport, of 
grind. Secretary of Stale Stimson con- Indianapolis. More 
ferred with officials of the War Depart- than hali a mile of 
ment, Now it is announced that a neon tubing and five 
bronze wreath -will be designed and miles of electric wir- 
placed on Caldwell’s grave. ‘The design ing are being used in 
will also provide space to record the tale the construction of 
of Shigeyoshi and his seventy yen, the letters and beacon. 


@ POPULAR SCIENCE MONTHLY 


Plane Catapulted into Air by Powerful Merry-Go-Round 


As povs throw stones from sling- 
shots whirled around their heads, 50 


weesrase arms rive | 2 Totating catapult jst patented will 
Ben fnable aeraft. to" take off from 


festricted areas, like the roofs. of 
buildings. “To a vertical pole that 
roiates at high speed is attached a 
long lever. This is pivoted to the 
pole at its top, while a plane is fixed 
{o its lower end. by an. automatic 
releasing gear. Then the pole is set 
in motion. As the speed increases the 


Penis ti 


ING SPEED, AND I: a 
te oe 


RING KEEPS 


Bs / Ee, crores tne ce niee 
MAST AT START ws 1 centrifugal force. Tt is then going 
a Lr $e” around and around like cars of “ 
= ay 5 % a ing swings,” As the speed of the 


launching device approximates the 
plane's ying speed, it is automatic- 


* MOTOR HOUSED IN ally released and the plane is flung 
‘STEEL MAST PLANE READY planes can be landed by a reversal of 


U. S. COMMERCE PLANES 
GET NEW COLOR SCHEME * 


A. xnw color scheme for the U. S 
Department of Commerce planes paints 
the top of the wings "international 
orange.” Wheel fairings and front cowl- 
ings are maroon. Fuselages, and bottom 
wings of biplanes, are painted aluminum, 
and landling gear’ is black, 


USE FAN-SHAPED BEACON 
TO GUIDE AVIATORS 


COMPRESSED AIR JETS 
invented that projects a fan-shaped sheal_ =F ANT) NEW DIRIGIBLE 


of six ray’s into the sky. ‘The beacon was 
successfully tested recently by the U. S 
Army Air Corps, 


Jers of compressed air enable a remark- 
foot airship recently tried out 

Milan, Italy, to land without a 
- frround crew. The nose of the ship con- 
tains five valves, through which a centrif- 

pump spurts air in any direction 
‘There is a similar set of valves in the 
tail, By opening valves, the pilot can 
maneuver bis craft up, down, or sideways 
through the reaction from the compressed 
air jets. In ordinary flight the craft is 
driven hy @ conventional propeller. preset 


SOLDIERS HIDDEN BY ARTIFICIAL FOG 


Frexeur army en- 
srincers have created 
a fog that may r 

place the camou- 
flage used during 
the World War, The 
chemical fog, formed 
of lime and sul- 
phur compounds, 
covers large areas. 
During recent ex- 
periments in France 
a region many miles 
in extent was cov- 
ered, effectively con- 
cealing troops from 
airplane observers. 


‘be used to identify airway from city light 
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No vast sums of money change hands 
‘over its counters nor do high-speed tickers 
record its many transactions, but one of 
the busiest and oddest of Los Angeles’ 
commercial enterprises is its “Milk Bottle 


Exchange." Here lost milk bottles, 
returned by mistake to the wrong dairy, 
are started on the way to their owner. 
“Detectives” visit the dairies and round 


up all strayed or stolen bottles. The 
exchange then collects them by truck. 


GLASS FULL OF WATER 
HOLDS 1,320 PINS 


How many pins 
‘can you drop into 
a level glassful of 
water without 
making it over- 
flow? When a 
Bournemouth 
gland, experi- 
menter fried it the 
other day, the re- 
sult surprised him. 
It took 1,320 pins 
to send the first 
drop of water trickling down the side. 
‘They weighed four ounces. The picture 
shows more than 1,000 pins in the glass 


After washing, they are sorted according 
to their lettered labels through a series 
of chutes and conveyors, Crated and 
cleaned, they are sold back to the dairy 
at two cents a bottle, New bottles would 
cost the owner five cents apiece. Thus 
it is estimated that the Milk Bottle 
Exchange saves Los Angeles milk pro- 
ducers about $1,500 a day. An elaborate 
conveying system, as shown above, has 
been developed to handle the bottles, 


ESCALATORS TO SERVE 
OFFICE BUILDINGS 


Escatarors, used to handle crowds in 
department stores and railway stations, 
will be installed in two large New York 
office buildings to be opened next year, 
In one the moving stairs will serve the 
three basement floors devoted to em- 
ployees’ lunch rooms. A sixty-seven-story 
tower now being built will be fitted with 
escalators for the first six floors. During 
the morning these escalators will run up- 
ward and during the evening rush they 


NEW LOCOMOTIVE HIGHLY STREAMLINED 


Waar will railway trains of the future 
ook like? According to O. Kubler, New 
‘York City design engineer, who had prac- 
tical experience in handling the movement 
of German rolling stock during the war, 
they will be streamlined to the utmost 
degree in order to reduce wind resistance 
at high speeds. Recently he worked out 
and patented a streamlining design for a 
New York Central locomotive of the 


“Hudson” type. ‘The smokestack is sunk 
flush with ‘the top, driving wheels are 
solid disks of stainless steel, and fairing 
‘makes one streamlined piece out of loco- 
motive and tender, Now Kubler is work- 
ing out the details of streamlined cars to 
0 with the engine. With coaches and 


engine built to reduce air resistance it is 
confidently predicted that higher speeds 
‘will be possible in the future. 


“ 
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DOUBLE ARROW ADDS TO 
BOW'S ACCURACY 


A xew style of arrow that is literally 
two, one inclosed within the other, has 
sriven greater accuracy and range to the 
bow and arrow. Its hexagonal shaft. is 
built of strips of bamboo, glued around a 
balsa wood core. ‘The balsa gives light- 
ness and the bamboo strength, Across 
section of the arrow is shown in insert 


WARM AIR, HIGH UP, 


Wnty sounds like gunfire can be h 
plainly many miles away, yet are inau 
dible to listeners at much nearer points, 
seems 4 mystery well on ts way to sol 
tion. Not long ago Dr. F. J. W. Whipple. 
superintendent of the Kew Observatory in 
England, played the part of a detective to 
find out what happened to the sound waves 
hetween the time of their birth and their 
after having 
His 


reappearance miles. away, 
skipped a. “zor 

clue was the spec Dur- 
ing British artillery practice at 
Yantlet, he arranged to have radio 
signals "broadcast atthe moment 
each gun was fired. At Birmingham, 
230 miles away, and at 

hhe set up super-sensit 
phones to catch the inaudl 
ff the gun. Then he timed the art 
ral of the sound wave, checking it 
iguinst the practically 
‘neous receipt of the radio signal 
He found the length of time that 
the sound took to arrive could only 
be accounted for by assuming that 
it soared into the sky to a height 
of about thirty miles, and then 
dlescended to reach the Birmingham 
microphone—jumping over points 
in between, Tt comes back to earth, 
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USE OLD CAR TO ROLL TENNIS COURTS 


A JUSevanp auto- 
mobile is doing the 
‘work of five men in 
rolling tennis courts 
at a Lincoln, Nebr., 
club. ‘The 

of the resur- 
rected car is mounted 
at the rear on a half 
mn chain-triven rol- 

ler. Wide-tread 
wheels are used. in 
front. The builder 
reports that the 
pound machine 

Will travel from two, 
to twenty miles an 
hour and will roll 
seven tennis courts in 
fifteen minutes. In a 
short time it” more 
than paid for itself, 


SUGAR PRODUCTS MADE INTO HOST OF THINGS 


Oxorxany sugar is turned into a pl 

tance by a newly developed process, 
3 to be introduced commercially. The 
product can be made into a 
bewildering number of articles, from 
artificial leather to combs, buttons, and 
electric insulators, According to an off- 


REFLECTS SOUND 


Dr, Whipple suggests, because itis reflected 
as by a mirror from a warm air layer high 
in the earth's atmosphere. ‘The tests in 

cated that this layer must be as warm as 
106° F., disagreeing with previous theo- 
ries that the atmosphere’s upper. stories 
are intensely cold. ‘The photograph below 
shows one of the super-sensitive micro- 
phones that was employed in the expe: 

ment, inclosed in a protecting canister. 


rn holding the patents, 
the woman of the future may be clothed 
from head to foot in spun sugar, She ean 
wear shoes of sugar leather, with heels of 
“sugar plastic,” another form of the pro- 
duct, write with a sugar pen from a sugar- 
‘mounted bag that contains an unbreakable 
sugar mirror, seat herself ina chair 
made of sugar plastic, and watch her 
favorite movie star projected onto the 
screen by a sugar Tens through a photo 
graphic film also made from sugar, 


TINY MOTOR DRIVES 
NEW LAWN EDGER 


A. srytaTeme hand-held mowing. 
machine, run by a one-eighth-horsepower 
motor, is designed to make edging lawns 
and trimming around shrubbery a simple 
matter. ‘The new garden accessory can be 
plugged into any lighting circuit by means 
of an extension cord. It is strong enough 
to trim hedges as well as grass, according 
to the maker, and it gives a smoother and 
‘more even ‘job than when edges are 
trimmed by the laborious hand shears 
‘method, especially if the shears are not 
used by an expert 


4s 


NEW HOSPITAL BED WILL 
FLIP PATIENTS OVER 


Parrenrs are flipped over like flapjacks on a 
griddle by means of a hospital bed designed by a 
Canadian inventor. ‘The bed is expected to facili- 
tate examination of an emergency patient as soon 
as he is received, hefore the extent of his injuries is 
known. He is strapped into a fabric-covered frame- 
work directly over the mattress. If it becomes nec- 
essary to turn him over, the mattress is dropped and 
the framework is rotated. Tt can be moved through 
a complete circle, and held by clamps at any point 
in its rotation while the patient is being examined, 
A helmet keeps the patient's head from sagging. 
‘According to the inventor, the new bed does the work 
usually performed by several nurses, 


‘Tov soldiers of lead are cast in a mini 

ture “foundry” that can be operated by a 

boy. Pigs of lead, melted in a small pot 

heated by current from an ordinary house~ 
hold electric circ 

un into molds. 


‘When 
the casting is taken from 


the mold it is a com- 
plete soldier when sharp 
‘edges are removed with 
a file, Molds for differ- 
cent kinds of soldiers give 
the young general a 
hance to cast opposing 


VACUUM CLEANER RIDS LAND OF STUMPS 


blowiorches. Meanwhile the stump is 
bored with several horizontal auger holes 
eight to thirty inches from the roots, and 
a fire started with kindling and oil. ‘The 
blowtorches Gnish the job quickly, an 
average stump taking only ten hours to 


Onoewany vacuum cleaners are being 
vused to clear land of tree stumps. ‘The 


£ ig used to supply forced draft in 
burning the stump. With dust bag re- 


moved, a distributor is substituted, to 
which lengths of air hose are attached. 
Joined at their nozzles by gas pipes from 
the nearest supply, they form veritable 


‘An ordinary vacuum cleaner, with distributor and hore tengthe 
Macheg, i ued ana blowesrcs im burning ot 
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burn instead of several days as by other 
methods. Tests .in western Washington 
hhave convinced experts and practical far- 
mers that the method is efficient, 


STILTS CAN BE CHANGED 
TO FIT THREE SIZES 


ApsusTante walking stilts now provide 
fun for youngsters of all sizes. Their 
steel steps, held firmly ina groove by a 
wing bolt, may be adjusted to three 
heights. Should the stilts be used indo 
there is no danger of slipping or marring 
polished floors because live rubber feet 
make them noiseless and skidproof, 


TOY HANDCAR ON RAILS 


To cre the children all the thrills of 
playing at railroading, W, F, Blue, of 
Montezuma, Ind., built a novel miniature 
railway in his yard. Its “locomotive” is 
a. diminutive handcar, with 
side rods on the drive wheels 
just like those on a real engine. 
‘A chain leads from the hand 
crank to a sprocket on the 
front axle. The 
handcar rolls on 
flanged - wheels 
along a track of 
steel rails laid on 
oak ties. It can 
go forward or 
backward, 
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ee HELPS CAR DRIVER'S REAR VIEW 


A reexcy inventor has perfected a 
device for improving the rearward vision 
of auto drivers, for use with the mirror 
that is standard equipment on closed cars. 
A large-diameter lens is mounted in the 
back window of a car. This greatly wid- 
ens the driver's field of vision, enabling 
him 1 see the road back of his car, with 
a clear view of following machines.’ This 
js an improvement on the plate glass rear 
windows with which cars are usually 
ied, which enable the driver to get at 
times only a partial view of the machines 
that may be following him, ‘The rear 
window ‘lens can be attached by the 
motorist himself in about five minutes, 


oa the Toad) behin 


Looking into the driver's mlsrer, Mote eeflected outing 
oF ten and ew the rear view Ws etlarged 90 


‘BLOW HARD” APPARATUS 
TESTS PUBLIC SPEAKER 


A stupex? of public speaking at the 
University of Minnesota takes his exam- 
nations in a strange manner, With a 
metal harness strapped about his, waist 
and chest e_delivers a speech into a 
microphone. This is connected to loud- 
speakers before a group of judges. While 
these men listen to his oration, rating the 
speaker's ability, Instruments’ connected 
body harness record his breathing 
while making the speech as. shown in 
picture at the right. His ability to blow 
long and hard and strong is also measured 
cording to F. L. Holmes, assistant. pro- 
fessor of speech ai the university, a good 
public speaker must be able to biow long 
And steadily. In other tests of a speaker's 
piteh range, apparatus including an amp 
fier and neon tube is used. 


MAKES PICTURES ON HIS JSEEWRITER 


‘Maxine pictures with his typewriter is 
the unusual hobby of Charles H. Young, 
of Ketchikan, Alaska, His tool is a stock 
modlel of a machine with several fonts of 
type, intended for technical 
‘Young's work combines ingenuity 
these characters with his skill as an artist 
ie scenes are his favorites. A sea 
gull is represented by a pair of parenthe- 
ses, and rows of periods make the port 
holes of a ship. ‘The accompanying pi 

ture shows the liner California ent 

harbor, and was ty 


TIRE CHAINS REPAIRED 
WITH METAL SLEEVE 


Avro tire chains, according to. the 
manufacturer, are quickly mended with a 
Sachihan metal sleeve ihat slides from one side to 
se peri sete the other of a repair link. The sleeve 

; first pulled to one side of the repair link, 
the other end of which is hooked into. one 
‘of the free links where the chain is broken. 
‘Then the sleeve is pushed as far as pos- 
sible under the attached link while the 
‘opposite end of the repair link is hooked 
to the other free end of the cross chain. 
Afier this, the sleeve is moved to the 
piece of satin ribbon. For center of the repair link where it is suf- 
other designs he uses ficiently large to prevent either end of the 
sheets of ordinary paper, cross chain from slipping off. Tt is said 
up to eight by eleven that this device makes possible an emer- 
inches. He makes no out- gency repair of broken links without 
lines to guide him, and serious loss of time. Motorists who expect 
each line in the picture is to use chains frequently can easily carry 
made with the typewriter. a number of the repair links in the car's 
He uses no pen or pencil, door pocket 
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SALT DIGGER’S SHOVEL 
OUSTED BY BIG DREDGE 


Movers methods of m 
on Lake Baskunch: 


the new ts repl 
For 


ing the old. in 


camels and horses drew crude wage 
out into the shallow waters of 
lake, while men waded around 
dug'the salt up by hand, Now a 
roaring — steam-driven mechanical 


monster crawls on tracks a 


shores of the lake. Its huge bo 
with excavators and buckets dredges 
salt from. the lak om ane 


Thus the output of a commodity in 


increased and the cost of produc 
is lowered, n method is 
shown at right; the old way below 


Thin, steam-deiven dred 


LITTLE TELESCOPE 
USED TO SEEK 
SITE FOR BIG ONE 


jUNSIGHT"” PARKS CAR 


Just as a rifh 
ht aims the bul 


erful. instru 
knob at its top the — ment in its own right, however, 
iver is able to When it is turned toward Jupi 
how much ter the planet is so maj 
he has hat it fills the 


USE DIAMOND 
TO DRAW 
FINEST WIRE 
Wme one fifth as 
thick as a human hair 
hhas just been drawn 
out of tungsten metal 
by the engineers of the 
Westinghouse Lamp 
Company at Bloom- 
field, N. J., who pulled 
it through 'a tiny: hole 
bored ina diamond. 
Tt is used for the fi 
ament of a special type 
of electric lamp. 
Formed into a coit for 
the filament, it gives 
1,500 tums to the inch 
with no two touching. 


GIANT MACHINE PLANES 
HUGE STEEL BLOCKS 


__ A piasise machine recently completed 
in Germany is designed to smooth off 
blocks of iron or steel, as a carpenter 
Lig A (oy cA wood, on. aa commen 
scale, Unlike the carpenter's plane, whic 
moves over the work fised In place on 
a bench, the cutting tools of this monster 
machine are stationary as in_ smaller 
types, while the work moves. It js rig- 
idly fixed in place on a table about four- 
teen feet wide by nearly forty feet long 
‘This table moves backward and forward, 
carrying the work past the tools, ‘These 
are mounted on a framework that strad- 
des the table, Two tools are mounted 
above the work and one on either side of 
it, The people standing on this machine 
in the photo give some idea of its size 
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“Turkey Airplane” Has Third Wing to Help It Climb 


Denon the “turkey airplane,” a 
strange craft invented in Germany has 
three sets of wings. The hindmost pair 
may be tilted sharply upward, giving a 
striking resemblance to the tail feathers 
of the domestic fowl from which the 
plane takes its name, The designer, J 
Sporret, declares that this unusual wing 


surface provides protec~ 
tion from a nose dive 
‘out of control, and also 
enables the ‘craft to 
climb upward in a take- 
off at angles as steep as 
sixty degrees, The photo 
shows hind wing tilted 


BROADCAST VIEW OF HORSE RACE 


Write radio men are still talking about 
the future broadcasting of sporting events 
by television, the first experiments along 
this line have been made in England 
where, it is said, there are 5,000 home 


sets in use, Experimental 
broadcasts are being made by John L. 
I elevison pioneer, of the finish of 
‘races, While individual horses ean- 
not be recognized, it is said their forms 
can be seen crossing the finish line 


‘Those who do not have television receivers 
of their own ¥i 
Baird’s London studio 
to see the races in 

inch win- 
dows. The views are 
transmitted from a 
wagon resembling an 


abbreviated street car 
parked beside the 
track. Because the 


os) 


ft 
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interesting part of 
horse race is at the fine 
ish, such a broadcast is 
possible with a stationary 

smitter. Eventually. 
ay be possible to 

‘an event like 
4 football game by plac 
ing several transmitters 
on a field and switching 
from one to another as 
center of play moves, 


TRAIN LINEMEN INDOORS 


Srxce an incompetent linesman working on a 
high-voltage electric line is flirting with death, an 
Ohio electric concern has constructed an exam- 
ination room to make sure its employees are 
properly trained. Seven transmission poles, 
standard in everything but height, rise from the 
floor of this room. They are strung with wires 
just as they would be in actual service. A would 
be linesman is required to take an examination by 
making connections on the wires, After he has 
completed the job, a 4,150-volt ‘current is shot 
through the wires to test his splices 


NEW SCREW DRIVER 
FITS KEY RING 


A sew pocket screw dri 
invented by a Boston man, is no 
larger than a half dollar and may 
be carried ona key ring. Four 
short blades project from the cir- 
cular portion, each of a different 
width, giving a screw driver that 
fits most screws. It is useful on 
radio sets and sewing machines. 


” 


SPRINTERS 


CAN’T RUN FASTER 


the apparatus while 
a movie camera 
filmed their actions. 
Falling croquet balls 
left a record on the 
fn of the time re- 
quired to pass the 
structure. “Round 
black spots on the 
sprinters’ neck and 
‘waistbands furnished 
points on the films 
by which the move- 
ment of the runners’ 
bodies could be 
studied. Professor 
Fenn learned, from 
this and other exper- 
iments, that the hu- 


A ouren structure resembling an_un- 
glazed window frame was used by 
Professor Wallace Fenn, of Rochester 
University, N. Y., is ig, the speed 
limit of runners, Sprinters raced in back of 


FIVE EXTRA POINTS IN 
MAGAZINE PENHOLDER 


Scrtoot children, who wear out or lose 
pen points rapidly, may be helped by a 
new “magagine” penholder. A cylindrical 
cavity within it holds five extra pen points. 
When a new one is needed the holder is 
‘opened, a point extracted, and the holder 
twisted back in place again, 


CAMERA AND OPERATOR RIDE BIG CRANE 


A nemankantx view of one of the bi 
camera cranes that take “shots” from 
‘unusual angles for motion pictures comes 
from Hollywood, Calif. Camera, director, 
and operator ride on the end of a large 
xirder of duralumin. 


‘man body has about 
reached its maxi- 
mum speed limit, as typified by world’s 
running records. The reasons for its in- 
ability to achieve greater speeds lay in its 
internal resistance—that is, the muscular 
effort required to swing the legs 


SUCTION CUP ON CHIN 
HOLDS SMOKER’S PIPE 


Faost England comes a device that sup- 
ports a pipe in the mouth of the smoker. 
‘A small suction cup rests upon his chin, 
land to this a bent rod is attached, which 
‘carties most of the pipe’s weight, The 
holder also serves as a stand for the pipe 
and can be folded to eatry pipe in pocket 


smaller crane mounted on casters 
which canbe seen underneath the 
larger one in the photograph, carries 
the microphone for the 

sound recording, 


COLORED LIGHTS WARN OF 
INACCURATE AUTO PART 


Gucex, amber, and red lights control 
parade of small auto parts as they pass 
through a new inspecting device at a Lane 
sing, Mich., motor car factory. If the 
amber light goes on as a part is placed 
between its jaws the operator knows it 
been machined to within allowable limits 
above or below a certain dimension. If 
the red light ashes she knows an oversized 
part has crept into the line. Should the 
green light flash on, the operator knows 
the part under inspection is below the 
limits of size. The device is adjustable 
from one one-hundred-thousandths of an 
inch above and below certain dimensions. 
When works put between its anvil, the 
upper one forces a block upward, moving 
‘a delicate lever from side to side. If the 
‘work is within certain limits specified the 
Jever will rest on a central contact. point 
that completes the circuit lighting the 
amber lamp. If it is over or under size 
the lever moves to one side or the other, 
coming to rest on contact points that Work. 
tither the red or the green light, 


‘Mounted on a rotat= 
ing base, and capable 
‘of movement up and. 
down as well as side- 
wise, this device 
gives the photog- 
apher_a_ bird's-eye 
angle from which to 
shoot the scenes, Tt 
is carried on a truck 
chassis that can be 
towed asa trailer 
when the movie car- 
avan goes on loca 
tion, of moved about 
the lot as required 
when they are work= 
‘ing nearer home. A 
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‘Movie scenes can be “abot” from enunual angles with thie crane, which holds camera, photographer, and director. 
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TWO EAGLES FOR BRIDGE 
WEIGH 785,000 POUNDS 


‘Tunis fierce and medieval looking piece 
of statuary is one of the two stone exgles 
designed for ‘the’ Soldiers. and’ Sailors 
Memorial bridge at Harrisburg, Pa. Each 
eagle {8 made of Indiana gray limestone 
Contains thirty-five separate. pieces, and 

approximately’ 302,800 pounds 
sach of the huge stone birds has been 
placed on the pinnacle of the 145-foot 
pylons at the bridge's entrance. 


GASKET FOR PIPE JOINTS 
NOW COMES IN CANS 


A “Lagu gas- 
ket” that comes 
in cans has just 
been introduced 
fn this country 
his gray paste, 
made of a secret 
combination 


joint with an or- 
dinary putty 
Knife, and forms 
a joint that the 
‘manufacturers claim will’ remain tight 
under 1,500 F. heat and pressure of 
5,000 pounds to the square inch, it has 
wide use in home, garage, and factory. 


TRACTOR ROLLS GIANT CONCRETE RINGS 


FOUR RUDDERS GUIDE MISSISSIPPI BOAT 


So. stereo and 
propelled that it can 
“tum on a dime” is 
the newly commis- 


sioned Mississippi 
River towboat 
William Dickinson. 


To help it negotiate 
the narrow and tor- 
twous channels and to 
pass between bridge 
iets, it boasts four 
rudders—one forward 
and one behind each 
propeller, all worked 
by hydroelectric ma- 
cchinery instead of by 
hand. The two six- 
foot "propellers run 
independently, for- 
ward or astern, By 
juesling his rudders 
and. propeller speed 
the pilot can turn oF 
maneuver his craft 
‘even when it has no 
forward velocity—an 
nvaluable aid to safe- 
ty. since a river tow- 
boat drifting uncontrolled in the current 
would be in great danger of running 
aground. In place of the long familiar 
win smokestacks reaching thirty feet 


above decks, the new craft has one stumpy 
funnel six feet high, and a Maxim silen- 
cer softens to a low hum the sound of 
its Diesel motors 


WHOLE HOUSE FROM ONE LOG 


A svaaten house owned by Arthur C, 
Lapham, of Carlisle, Mass., is a single 
section of a giant California redwood tree, 
taken from a point about fifty feet above 
the ground. The hut was constructed by: 
standing the huge tree trunk on end after 
it had been hollowed out and putting a 
shingled roof over the top. ‘The interior 
of the room formed by the trunk has 
floor made of a single cross section of the 

ginal tree, cut in half, so that it can be 
removed without moving the entire hut, 
as can be seen in the illustration at 
the left. ‘The hut now stands on 
Lapham’s lawn and is used as a 
summer house. It is about thirty 
feet in circumference, 


STYPTIC PENCIL FITS IN 
SHAVING BRUSH HANDLE 


Osprxany_ styptic 
pencils for treating 
razor cuts easily 
lose themselves. in 
the medicine cabinet 
and when needed in 
a hurry oftentimes 
are dificult to find, 
A recently patented 
shaving brush  car- 
ties a styptic pen 

Fitted into the han- 
dle of the brush 
The pencil can be 
unscrewed “when 
needed, and the user 
fs assured that it 


‘To soLve the problem of handling 1 

of concrete for a storm sewer at Rich- 

mond, Ind,, tractors with rollers mounted 
were pressed 


has been kept 2 @ girscic pencil, seen 
sanitary condition —$17Pti* ,penel 
in the handle, 


How the World 
Looks to a FISH 


Light Rays Refracted by Water Give 


Distorted View of Things at Surface 


By GAYLORD JOHNSON 


ET us ty to put ourselves 
n a brook trout plac 
see what he sees, an 
tinderstand the strange 
topsy-turvy world that 
8 awe of optics creates for hm. 

Since itis obviously impossible to dive 
into a quiet pool of the trout stream and 
‘observe the Odi views. the fish gets from 
the: bottom, we mist find some. way 0 
duplicate these same elleets of light under 
Inboratory conditions. 

did this with a specially built aquar- 
jun of the type illustrated below, One of 
the ends i set at a Torty-eight-degree slant 
enabling the eye (and camera) to. look 
Upward) through. the water. and et 
Undstorted. view of what the fish sees. 

Vth the ak of this device T secured the 
fe views that ilustrate this 
‘ow Let us imagine ourselves. shrunk 
like Alice in Wonderland, to few inches 
in height, clad in diving suits and standing 
on a scow equipped with an air pump and 
{wo stout sailors to operate it, The scow 
is Moating, a8 You see, upon the surface of 
fur aquarium pond! 

‘The air tubes are all in order, our code 
of signals is arranged, our helmets are 


screwed on tight. You are to 
descend into the pond first, for 
T want you to observe, while 
standing on the bottom, the 
peculiar light effects that will 
‘occur as Iam lowered toward 
the bottom, 


WHEN you feel the pond- 
bottom under your feet 
you look upward trough the 
windows of your helmet. Above 
your head is the square bottom 
‘of the scow. Around it you get 
a view of the sky and the trees 
surrounding the pond, but you 
will at once notice that this 
view is circular and sharply 
limited. Beyond the edge of 
this round view you no longer 
see external objects, Instead, 
you see, upside down, the 
objects on the 

bottom of the 

pool! It is as if 

you looked out at 

ihe world through Ni 

a large round 
porthole in a 


mirror. ‘This photograph 
shows only an arc of the 
complete porthole, The 


aa woul 
Note how the sandy 

bottom, the’ pond weed 

od the fh tear te bt 

tom ar all elected, pide 

der surface ofthe ond. 

This picture shows about halt ofthe cow 


‘OW walk a few steps away from 
position and notice how the square 
bottom of the scow moves out of the 
porthole” or “window” and occupies 
place entirely in the surrounding "mirror. 
‘You will see figures appearing in the por- 
hole. ‘They are myself, clad in my diving 
suit, and the two sailors working the pump 
that is supplying you air through the hose 


Notice how sharply the view is cut off by 
the edge of the “porthole.” We seem to 


float in the air some distance above the 
scow! The feet of our figures are hidden 
just as completely as if the surrounding 
mirror” were opaque, 

we know, merely. transparent 
Beyond the arc of the window you sce 
reflected, as before, the pond-bottom, 
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Why do these things happen? | We shall 
find out when we investigate the law of 
optics that causes the effects. But before 
we get that far let us observe any other 
strange views that the fish sees under 
the water, 

Watch as you see me being lowered over 
the side of the scow. You see my head 
through the porthole, and at the same 
time you see my feet breaking through 
the surface. They are doubled, upside 
down, ‘bythe mirror that the surface 
forms, If you had a waterproof movie 
camera, and took my picture as T 
descended, the strip of film would show 

ike Views, 

te how cach part of me that sticks 
igh the mirror is repeated upside 
Itrmh resenplathny: Reiners. 
1ow, for a moment, my reflection does 
‘a “headstand” on the crown of my helmet 
And then we separate, T going down to 
‘walk on the pond-bottom and my reflection 
going up to walk, flylike, upon the mirror 
ceiling of the fish's pond room, 


I reach the bottom your camera still 

sees me twice—once directly through 
the water and once reflected, upside down, 
from the surface of our pond. But note 
hhow the lower part of me, from the waist 
down, disappears as it reaches the edge of 
the mirror where the window begins. You 
see right through the place where my less 
‘ought to be and see the trees on the shore 
of ‘the pond, 

Now stop and realize for a moment 
what these phenomena mean to a brook 
trout, Suppose a fisherman is using what 
sportsmen call a “wet fly” that is meant 
to break through the pond surface and 
sink a little way into the water while the 
“cast” is being reeled in, 

Just after the wet ly has broken through 
the mirror’s surface it appears to be 
doubled in size, and a moment later it will 
seem (0 be two flies, that separate more 
and more from each other as the bait 
sinks farther below the surface. Does 
the trout know from experience that the 
lower bait is the real one, and that the 
upper one is an illusion? 

‘Now, while you and I are still standing 
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‘on the pond-bottom, looking at the world 
through the eye of fish, let us imagine 
that an angler in hip boots wades into our 
pool. We sce his feet far off through the 
water, and they are of course reflected on 
the mirror above. Then, through the 
“window,” we notice the angler’s head and 
shoulders as shown in the picture at the 
beginning of this article, 


TT HE neers face and bonly are dat 

tened and widened, ike the Image in a 

istorting mirror. SO the fish's visual 

idea of the fisherman is a strange four 

legged creature, with a flattened head and 

shoulders seen arsine between two of his 
fet-—certainly 4 gucer-looking picture! 
Tet us now look into 

the optical law which 

fuses all this interest- 

ing topsy-turvydom. 
To" begin ithe 

Simple experiment that 


yu probably have 
Iried. 

Place a penny in an 
empty teacup, and 


move your head until 
you see the penny go 
‘out of sight behind the 
rim of the cup. Then, 
‘without moving, pour 
water slowly into the 
cup. As the water rises 
jn the cup, the image 
of the penny rises with 
it, until you apparen 

it above the cups 


rim, The rays of the light coming from 
the penny are bent foward your eye as 
they leave the surface of the water—thus 
‘enabling you to sce around the edge of 
the cup and perceive the penny when it 
is actually out of your line of vision, 
This law of reiraction explains €: 
all the topsy-turvy views we have just had 
from the bottom of the trout pool, A 
simple diagram drawn upon a side-view 
photograph of the aquarium and the fish- 
erman, placed just as he was when 1 took, 
the “fish’s-eye view” of him, will make 
the phenomena clear, 
n light travels from one transparent 
medium to another—in this case the two 
mediums are (Continued om poge 117) 
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Steel Diving Suit Spurs Search for Ocean Gold 


in gold muggets that 


HEE million dollars in nurgets of 
gold! That fg the Ture that set a 
Small band of adventurers sailing 

from Seattle, Wash, a few weeks ag 

lies in the ‘hold of the i 

Islander 

of Juneau, Alaska, thirty years ago. 

the’ Curtis:Wiley expedition is going down 

365 feet after it with a new type of diving 

‘suit—a veritable one-man submarine of 

steel. This device's lazy-tongs arm will 

frasp valuable objects and attach cables 
fo the, wreck so. that the salvage ship 

Grifon’s forty’ powerful winches can 

attempt to raise it entire. 

Every seaboard is strewn with derelcts 
sent to the bottom in war oF by the fury 
of storms, Many hokd fabulous riches in 
Jewels, gold, and pieces-of-eight... When 
rubber diving suits were the style, only 
treasure in the shallowest water could be 
reached. But the latest metal diving 
armor will withstand the crushing pressure 
of water several hundred feet deep. 
Underwater lamps have recently been 
perfected to guide subsea adventurers. It 
{5 no coincidence, then, that at Jeast four 
Undersea treasure-hunting expeditions are 
Bagned for this summer oF are alte 


OFF the Viewinia Capes ties the 8. 5, 
Merida in. some 200 feet of water 
Repeatedly her hulk has defied salvagers 
efforts to get at the $4,000,000 she holds 
‘—ineluding, it is said, the crown jewels of 
Emperor Maximilian and the rubies of 
Empress Charlotte of Mexico. Now Harry 
L Bowdoin, of Whitestone Landing, N. 
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1m submarine is equipped with a lary-ton 
down wr 


Y., plans to dynamite a 
hole into her strong room 
from a self-propelled div- 
ing bell that roams about 
the ocean floor under its 
‘oceupant’s control. Then 
fa diver in another of his 
inventions, a deep-sea div- 
ing suit with headlights on 
the shoulders, will try to 
enter and recover the 
jewels 


A MYSTERY yacht, 

eclaimer, joined the 
‘summer's crop of treasure 
hunters not long ago. She 
steamed out of Sunder- 
land, England, for a secret 
destination, “her decks 
rattling with the latest in 
diving bells and suits 
Rumor said she might be 
headed for the torpedoed 
Lusitenia of the Irish 
coast, 

Perils beset deep-sea 
treasure hunters, When the 
Italian salvage ship drtiglio sought gold 
last year in the sunken liner Egypt off the 
French coast, a premature explosion of 
dynamite blew up the salvage ship and 
killed several of her crew. Now divers 
of the Artigho 17 are on the scene carry. 
ing on the work of their unlucky pred- 
ecessors. 

Richest known of treasure hauls is the 
$35,000,000 taken from the sunken S. S. 
Laurentic, off the Irish coast in ninety feet 


‘Thick walled chambers like this 
hed In senteh for treasure ‘of Prance, 


Virginia Cape 
eft auving suits with ea 


i 
ian. 


of water, shortly after the Armi- 
stice. This liner was sunk by a 
German submarine in 1917, The 
treasure-hunting expedition had 
the advantage of, shallow water, 
but the derelict’s sides bulged 
aand her decks collapsed. Divers 
exploring her interior were in 
constant fear for their lives 
Finally, after extensive dynamit- 
ing of her hull, every single coin 
she contained was recovered 
Greater wealth is still untouched—prob- 
ably the biggest lode, $100,000,000 in gold 
and silver that went down with a fleet of 
scuttled ‘Spanish galleons in Vigo Bay, 
Spain. Of course some of the most val- 
uuable treasures lie at such great depths 
that nothing as yet designed will be able 
to get to them, but gold-laden wrecks 
aplenty are well within striking distance of 
adventurers equipped with diving suits 
incorporating the latest improvements. 
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|AN animals be hypnotised? “Yes,” is the verdict of exper 

imenters who have actually put them into artifical sleep. 

Science has as yet no satisfactory explanation for such 

strange phenomena as are illustrated by the unusual photo- 
graphs on this page, but that they occur is undisputed, An experi- 
menter grasps a struggling rabbit and swings it up and down 
several times. ‘Then he throws it on its back and holds it still for 
several seconds, Is struggles cease. It is in a hypnotic sleep. 
Rhythmic swinging will also hypnotize a chicken. A faster way, 
however, is to place the fowl on a table with its legs beneath it 
and hold down. its head and neck with the beak resting on the 
table, Merely laying a frog on his back and holding him there 
covered with the palm of the hand until he stops wriggling is suf 
ficient to put him in a trance. ‘This method works with a number 
‘of small animals, among them our native so-called chameleon, 
swift little lard, Snakes may be hypnotized by being placed ‘on 
the back and gently but firmly held down. One of the easiest of 
all creatures to hypnotize is the crayfish. Placed on his head, 
forming a triangle with his large claws, bis back is stroked for a 
minute of two and he then rests motionless for minutes on end. 
Al of these creatures resist being placed in a trance. But once 
asleep, their muscles become weak and their breathing slow and 
regular, Probably what happens to them is not a "hypaotic trance, 
as the term is applied to human beings, but rather some unex 
plained sort of paralysis of the muscles. 
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ANIMALS that can be 


Hypnotized 
X 


In hypnotiaing a rabbit, 
the enional le held Rem: 
Iy\ and with 


‘yshinie 


ia Torm of muscular paralysis, 
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“Breathing Dome” for World Fair Built Like Suspension Bridge 


SusPestox bridge construc- 
tion is applied to architecture, 
probably for the first time, in 
an unusual “breathing dome” 
for the Travel and Transport 
Building—one of the structures 
that is being rushed to comple- 
tion for Chicago's World's Fair 
in 1033, ‘The dome is made up 
of plates that slide over each 
other so that it can expand or 
contract with weather changes 
The photograph at the right 
shows the striking modemnistic 
lines of this unusual dame, 200 
feet in diameter and 125’ feet 
high. As there are no upright 

lars oF beams to support this 
dome, the space beneath it 
‘over 600 feet in circumference, 

ll be entirely unobstructed 
king it one of the few build= 
in the world with such a 
large open space. 


LAMP SHOWS OPERATION 
OF GRAVITY CONVEYOR 


A sstownoose that advertises its wares 
in unusual. way’ has been established by 
a'New York City firm manufacturing ss 
tems of conveyors. Seats and backs of 
each chair are samples of belting. ‘The 
top of a center table rolls back to reveal 
standard section of a roller-type con 
veyor. A small pneumatic mail carrier 
ferves asa humidor for. cigars, while 
Giaretie smokes may choose thei Ls. 
orite brands from a set of cash-carrying 
tubes, fashioned into cigarette boxes. Most 
Mriking fixture of all is the foot lamp 
‘which stands beside the executive's desk. A 
working model of a spiral gravity conveyor 
tncircles its shaft, giving it a modernistic 
pearance and enabling the sales engineer 
to give a demonstration in his office. 
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ited in the famous Paris 
Salon and in numerous 
cities of the United 
States, turned his tal- 
fent (0 an unusual task 
the other day. The 
photograph shows him 
ina Washington, D. C. 
laboratory of the United 
States Bureau of Stand- 
ards, engaged in paint- 
ing the spectrum of the chemical element 
thenium. This is the band of colors pro- 
duced when a small quantity of the ele 
‘ment is heated to incandescence and its 
fight broken up by a prism, giving a rain- 
bowlike effect. “The vertical lines that 
streak this band, each of a different hue, 
fare characteristic of that particular ele- 
ment. Rhenium was first discovered in 


Germany a few years ago, and is one of 
the ninety-two ingredients of the earth, 
‘or elements, described on page thirty-five 
‘of this issue. Another new element, mas- 
uurium, was found at the same time. "These 
were the last discovered abroad,  Ameri- 
can chemists found Tlinium in. 1926, 
Ekacasium in 1930, and Eka-Todine, the 
‘only remaining missing one, this year, 


TRACTOR’S WAVE WHEEL EASY ON TURF 


‘et rings Uhet grip the tur of a golf faieway bot dome mar it 


‘THovor they appear 
to be crinkled, the odd 
rear wheels of this trac= 
tor are actually round 
when viewed squarely 
from the side, They are 
an English invention, 
and enable a tractor t6 
pull heavy rollers over 
2 golf course without 
matting. the fairway. 
‘The tread of each wheel 
isa series of wavy steel 
ings. They grip firmly 
ona grassy surface, 
Dut “it “one” of them 
strikes a stone the 
wheel slips and’ cushe 
fons the engine, 
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MOVING CAMERA TAKES 
THREE-WAY PICTURE 


Ose of these days when you call to 
have your portrait made, the photographer 
may ask you whether you wish to 
taken in three dimensions or Just. pli 
flat. An Dr 
CW, duce 


A teansp & print on paper 


n whic to have 
depth. AL prese being used for 
making advertisin and Dr, Kan 

olt plans to devel portrait and 
general photography as well. A special 
camera is used to make a raph,” 
as the new-style picture is called. ‘The 


person being photographed sts on a raised 
platform about which the camera swings 
fon a pivoted bar in a curved path. Dur- 
ing exposure, a motor moves the camera 
Around the object. and at the same time 
the plate moves sideways behind a ruled 
screen, The resulting print is a blur 
Until itis mounted behind a viewing sereen 


FLASHLIGHT FITS WRIST 


Ixcexrovsty versatile is a new “bomb” 
flashlight for houscholders and campers. 
It stands on its own base, hangs from the 
wrist or a hook, or slips in the pocket 
A rilled ring on its face focuses the beam, 
and a three-way switch sets it for 
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similar to that used in taking the picture 
‘Then the objects in it suddenly seem to 
‘come to life and leap out at the observer 
in their true form and perspective. 


USE DUMMY BIG GUN AS 
TARGET FOR PLANES 


AN EXoRStOv'S wooden dummy, repre- 
senting a big gun, was used as the target 
for aerial bombers at Hendon, England, 
Guring recent airplane maneuvers of the 
Royal Air Force, Theoretically, it was put 
out of business by the attacking planes. 
The size of the unusual mimic fiekdpiece 
may be gaged by the workmen seen erect- 
ing it, in the photograph shown above, | 


FLEXIBLE RAILWAY TIES 


Frexine railway ties recently were 
announced as the discovery of a German 
inventor, They are nearly oval in cross 
section and are open at the bottom so they 
give to the weight of trains. ‘Their open 
centers are filled with ballast, Steel 
plates keep them from slipping, 


TRUCK SPEEDS ELECTRIC SURVEY FOR OIL 


A xew idea in electrical 
prospecting for oil deposits 
Fecently has been given a 
{ral in some parts of New 

‘light motor truck. 
th large wire reels 
and. an electtle generating 
fet, arriving. in 'a. region 
shore there bought Lo be 
2 possibilty of oll, strings 
{veo miles of wire over the 
round. The earth's tesis- 
tance to electric current 
from one of the wires is 
measured, giving a clue to 
possible stores of oil Wire 
EE isid down in two lines, 
‘one of which is the power line, while the 
ther is the resistance measiing circuit 
‘The lines are connected to electrodes, Oil 
is likely to be found at the crest of “high 
spots,” of waves into which subterranean 


layers of the earth's crust may be formed 
‘The resistance of such spots is different 
from that of the surrounding earth, Con- 
sequently an electric survey wili show 
whether such oil bearing spots are near. 
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NEW FREE-WHEELER FOR LIGHT CARS 


‘Thin lever be 
Aide he aries 


atically” disengage 
ft permitting the car to 
cast. If the hill ix so steep that 

the braking effect of the engine's 

compression is needed to hold it 

back, a lever beside the driver's 
seat throws the free-wheeler out of opera 
tion, “Then the ear becomes an ordinary 
machine, with a direct connection between 
its driving wheels and engine as long as 
the clutch fs not disengaged by the clutch 
pedal being depressed by the foot 


A ww free-wheeling device with which 
two popular makes of light cars can be 
equipped, enables their drivers to enjoy 
the benefits of this coaster-brake for 
‘autos, When a_car rolls downhill and 
the speed of its wheels exceeds the speed 


SMOKE SCREEN FOR CAR 


Govenssates'r agents in Cincinnati the other 
day captured a bootlegger’s automobile with 
fa smoke screen, A device beneath the dash- 
board enabled the driver to throw out a white 
hhaze that hid it from armed pursuers. Ac- 
cording to W. C. Barcus, U, S, Department of 
Justice special iivestigator who is demonstrat 
ing the car's smoke screen in this photograph, 
4 mixture was used similar to that employed 
by Amy aviators. 


WINDOW WASHERS USE 
TROLLEY ON BIG JOB 
Waspow washers use a trolley to help them 


polish the 30,000 panes of gliss in a Pitts- 
field, Mass., building. ‘The miniature trolley 


cars'are propelled by hand, and travel on an 
‘overhead rail around the outside of the struc 
ture. They may be raised or lowered on 
chains, Each car carries hot and cold water. 


Working in 2 trolley car suspended from 
washers speed heir tank of polishing the 30,00 pases: 
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SPRAY NOZZLES CLAMP 
TO SIDE OF HOSE 


‘A staxpaxp length of garden hose be- 
comes a lawn sprayer with the addition 
of one or more clamp-on spray nozzles, 
devised by an Adler Springs, Calif, hotel 
man. The hose is punctured at any desired 
point and a nozzle attached, A pair of 
screws draw it firmly in place. ‘Then the 
hose is laid across the lawn and the water 
tured on, The result is an economical 
sprayer with any number of nozzles. 


EARTHQUAKE HOLES PUTT 
FOR ENGLISH GOLFER 


A suicutr earthquake felt the other day 
at Manchester, England, spoiled the. day 
jor two golfers, One of them had missed 
hholing his pute by a narrow margin, when 
the earth tremors tumbled his bail into 
the cup. He claimed the hole, but his 
‘opponent would not allow it.’ So the 
match broke up while the players wrote 
{o St. Andrews for a ruling to cover the 
strange occurrence 


TELESCOPE SPOUT ON NEW OIL CAN 


- } 


A.wew paint and oil contain- 
x recently put on the market 
by ‘a Milwaukee, Wis, manu- 
facture, has a spout that slides 
inand ut,” During shipment, 
the telescoping spout Is pushed 
flown into the container, When 
ion, the spout which et 
the proper angle for pouring, 
iepulled out. “According to the 
manufacture, this feature does 
away with sping, ait-binding, 
Sand gushing 
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WHY NEW-RISEN MOON 
APPEARS GIGANTIC 


Tite. washtub size of the moon 
as it appears above the eastern hori- 
zon i explained by this simple op 
éal illusion: 

Take two, strips of black paper 
and cover the type matter above 
and below the line of dots from A 
(0 B,- Then decide which distance 
seems longer—A to B or Bb to C 
Judging entirely by the eye and using 
nothing with which to measure the 
relative distances. 

‘They are actually equal; meas- 
ure them and see. The line from 
Ato B seems to the eye to be longer 
ipecause it is filled with dots, while 
the line from B to C crosses empty 
paper. ‘The distance between two 
Points always seems longer to the 
ve if there are many intervening 
objects, | 

For the same reason, the moon 
fn the horizon seems to be mare 
distant than when itis overhead 
because the eye, in looking towatd 
the horioa, takes in so many’ things 
fon the way—trees, houses, ills, 
and s0 on. 

“The mind knows, of course, that 
the moon is really, the same size 
whether in the zenith or just ris 
ing. But in spite of this, the illu 
sion of greater distance to the hori- 
zon is s0 convincing to the eye that 
the mind unconsciously admits that 
the moon must be larger in order 
to appear like the same object it 
sees at the top of the sky, and as a 
result the brain back of the eye | 
| actually sees it larger 

To prove that the eye fools the 
sind in this way, roll up a narrow 
tube of paper about ten inches long 
and Jook through it at the washeub 
oon, Tt will instantly shrink to 
the size you see it when it is sal 
ing overhead. for the tube cuts of 
the tees and hls that cae the 

‘The astronomical facts, shown in 
the diagram, prove that ‘the moon 
should really appear one-sixtieth 
larger when straight overhead, be- 
cause the observer is then nearer 
to it by 4,000 miles, which is half 
the earth's diameter and one-six- 
tieth the distance to the moon. 
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DUST CATCHER PROTECTS 
ROCK DRILLER’S LUNGS 


Usrie a few weeks ago, the workman 
‘who turned his chattering rock dril against 
cliff was likely to be committing slow 
suicide. Sharp-edged, microscopic parti- 
‘les of rock rose in clouds of dust from 
his drill point and attacked his lungs, in 
the often-fatal disease known as “silico 
sis” Therefore health officials watched 
eagerly while drillers tested, on a New 
York construction job, a new'dust catcher 
for rock drills invented by George. 
Kelly, New York City engineer. ‘They 
saw a suction hose, ending in a doughnut 
shaped hood encircling the drill, suck 
away all dust, Behind the scenes were 
metal tanks where water sprays caught 
the dust and disposed of it harmlessly 
One such installation handles the dust of 
sixty drills. "So successful was the device 
that New ork State's Department of 
Labor proposes to. make compulsory its 
use by all rock drillers, Its installation 
imposes no hardship on the contractor, as 
lests show drills can now be operated at 
twice the former speed without covering 
the entire neighborhood with dust. 


full speed. Note 
dent bp dust catcher 


GERMAN MOTORBIKE HAS 
LIMOUSINE SIDECAR 


Tire passenger who 
rides beside the motorcy- 
list gets limousine com- 
fort in a novel sidecar 
that made its appearance 
not long ago on Bertin 
streets, Its buslike body 
carries a weatherproof 
top with wide windows 
A windshield — protects 
the occupant, from the 
buffeting of the weather 
and streamlining gives the car its curio 
ly unconventional appearance. Like the 

it has one outside wheel 


Pitted. out like a 
Tali” protection: 


SLEUTHS HUNT RADIO INTERFERENCE 


To MAKE reception of other sources, 
etter for broadcast lis- é ‘The, driver. of each. 
teners, the Canadian gov <r car listens with the 
emment is using (wo \ aid of headphones 
dozen special cars to x for any extraneous 


hum or buzz, He 
can turn a loop av- 
ial on the ear roof 
in any direction to 
trace the  disturb- 
ances picked up by 
his” super-sensitive 
receiver, Many of 
the sources of inter- 
ference, such as 
fective insulators on 
Power lines and oc- 
casionally a piece of 
hay wire caught on 
‘transmission "wires, 
can be removed 
after the interfer- 
ence man has 
spotted them. ‘The inspector must 
bea skilled diplomat as well as a 
radio engineer, for he must often 
persuade the owner of a troublesome 
battery charger or an X-ray machine 
to refrain from using it during the 
evening broadcast hours or fix it to 
tliminate interference, 


hhunt down the causes of 
radio interference in the 
larger cities. Man-made 
static may come from oi 
burners, telephone lines, 
electric’ signs, and a host 
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TABLE AND CHAIRS JOIN IN ONE UNIT 


Fox camping and for outings, a table 
and seats, combined in one folding unit 
that resembles a suit case when collapsed, 
ag illustrated in the photograph above, 


DOES WATER RUSH FROM 
EARTH'S INTERIOR? 


Ir tire Arctic-bound submarine Nau- 
tilus succeeds in reaching its undersea 
foal at the North Pole, its depth finders 
will have a chance to test a startling 
theory of the earth's interior. According 
to Dr. Richard O, Meents, former pro- 
fessor of geology at Southern Methodist 
University, Dallas, Texas, soundings 
should reveal a great bottomless hole of 
funnel shape beneath the Pole. From 
this and a similar hole at the South Pole, 
water continually gushes, according to a 


theory Dr. Meents has just, made public. 
Huge conduits in the earth’s interior, he 
believes, feed these openings, and are in 


turn fed by leaks in the ocean deeps of 
the Atlantic and Pacific, thus maintain- 
ing a constant circulatory system. This 
is the newest of many strange ideas of the 
cearth’s interior that’ have been proposed 
bby imaginative scientists, 
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ready for use. ‘The sides of the case 
become the top of the table, the benches 
are swung out from inside, and there 
results a comfortable dining table and 
seats with room for four persons. 


Tue best way to bake a cake 
fon a mountain peak or to brown 
4 pan of biscuits at the sea~ 
shore is being studied at the 
State Agricultural College of 
Colorado at Fort Collins. Within 
an “altitude room,” the first of 
its kind in the world, expeti- 
ments are carried on to determine 
the proper ingredients to be used 
1 high and low altivude baking 

Not only does water 
lower temperature on 
tain top, but other cooking pr 
change 


feet high, with a 
seven feet. The 
nay be raised or lowered so that 
pheric pressures of elevations varying 
from the highest snow-capped peak in 
Colorado to the below sea level of Death 
Valley can be ob- 
tained. A rotary 
blower driven by a 
motor forces fresh 
air into the room and 
‘carries the old air 
away. The person 
who is doing the ex- 
perimental cooking is 
locked in the tank, 
while an assistant re- 
mains outside to 
watch the dials and 
keep the machinery 
working properly. 
The room and appa. 
ratus were built under 
the direction of the 
‘mechanical engineer- 
ing department of the 
college. A similar 
tank is now being 


DIAL LOCK FOR CARS 


Avro thieves who steal machines 
equipped with a new combination lock 
will have to be trained bank robbers, 
according to the inventor, ‘The lock is 
attached to the dashboard, Similar i 
appearance to the dials used on safes, it 
operates electrically through the car's 
hattery. On leaving the car, the driver 
pushes in the knob and gives the dial a 
twitl, This locks the ignition and the 
hhood, which are unlocked by turing the 
dial.’ When the third number of the com= 
bination is reached, the center knob pulls 
‘out and the car unlocked, 


USE PRESSURE TANK IN COOKING TEST 


used in Washington, D. C., by the United 
States. Bureau of Standards for testing 
the ‘effect of atmospheric pressure on 
aviators and power plants for aircraft 
ons similar to those existing 

The two tanks of 


At lett interior 
colorads's at 


MATCHES FAIL TO LIGHT 
NEW FUEL FOR PLANE 


SHRINKING GLUE CHIPS GLASS 


applied with a brush, ‘The glue 
sinks into the tiny depressions 
in the glass. As it dries, it 
shrinks.” So great is the glue’s 
tenacity that it pulls off chips 
of glass in an irregular frosted 
pattem that difuses the light 
does not leave the glass 
When the glue 

and chips are washed off, the 
pane is ready for the market 


ot lve is 
Spplied te clear 


Frosren glass for office partitions and 
doors is now made by using the amazing 
pulling power of shrinking glue. First a 
sheet of glass as smooth and clear as a 
window pane is lightly sand-blasted. Then 
a strong adhesive, such as animal glue, is 


SEPTEMBER, 1931 


s sulphur than 


point fs reported to make 
fas safe as Diesel ol 


THIS HOSE COUPLING 
HAS NO THREADS 


Somenxe new for your garden hose 


is a coupling that has no threads and con- 
ects easily 
recently. 


Placed on the market 
by a Berkeley, Calif., manufac- 
rews over the 


it there. In 
‘outer face into which the 
coupling on the hose slides. ‘This makes 
a tight joint without use of gaskets or 
washers, often lost or mislaid, 


__ New ‘Tools ‘That Make 
be. 


Your Home Tasks Easy 
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Naming New Inventions 


N ANOTHER page of this issue, you read of Capt Rich 
‘ard H, Ranger's pipeless organ. If this revolutionary 
instrument attains,‘ wide popularity. what will it be 


named? Will bly be called the “ranger” after its crea~ 
or? This thought occurs to us because the “theremin,” the 
Iitest invention #0 to be named, is another musical instrument 


which also produces sound by what may be called radio methods. 

"Too few of the world’s inventors have been honored by bav- 
ing their inventions carry their names, ‘There is the “sand- 
wich,” named for the Earl of Sandwich, who didn't invent the 
elicacy; the “brougham,” getting its name from Lord Broug- 
hham, who didn’t design the carriage; the “raglan,” derived from 
Lord Raglan, who had nothing to do with tailoring the large- 
sleeved overcoat. Yet, there is no device called an “edison’ 
although Thomas A. Edison, with his mote than 1100 patents, 
is the greatest inventor of our time, 

Onis" handful of nouns have been added tothe English 
language by new inventions which carried their inventors’ names, 
One of these is the Zeppelin This righ dirigible was invented 
by Count Ferdinand von Zeppelin, the German engineer who 
made his first balloon flight in America during the Civil War. 
‘Another is the mackintosh, the waterproof garment made pos- 
sible by the discovery of the Scottish chemist, Charles Macin- 
tosh, that two thicknesses of india rubber could be cemented 
together with naphtha, Another Scotchman, John Loudon 
McAdam, devised, the hard surface highway which cases his 
fname as the macadam road. 

‘Although comparatively few people know it, the shrapnel 
‘used in the World War got its name from a British army gen- 
eral, Henry Shrapnel, who invented it, 

TT is curious to note that implements of war have been more 
frequently associated with the names of their inventors or 
makers than other types of devices.. The slang term for the 
giant German gun, the “Big Bertha,” during the World War. 
was, derived from the name of the head of the Krupp stei 
works, Frau Berta Krupp. 

the ancestor of the modern machine gun, 
was named for its American inventor, Richard J, Gatling, who 
also designed a steam plow and invented a steamboat E 
Other machine guns ‘bearing the names of their inventors 
include the Maxim, Vickers, Lewis, Browning and Hotchkiss. 
Other firearms, much in the same way as automobiles, also are 
Known by the same name as those who designed them. Con- 
spicuous examples are the Colt, Winchester, the Mauser, the 
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Lee-Enfeld, and the Krag-Jorgensen, which was used by Ameri- 
‘an soldiers in the Spanish-American war. BS 

‘Compound nouns for discoveries. and inventions ‘not infre- 
quently carry the surnames of the scientists who achieved ther, 
The commonest examples are Bessemer steel, resulting from 
the blast furnace methods of Sir Henry Bessemer; the Bunsen 
burner, invented by R. W. Bunsen; the Davy lamp, produced 
‘Sir Humphry Davy; the Morris chair, designed by the Eng- 
lish poet, William Morris. Similarly, the X-ray was first called 
the “Roentgen ray” in honor of the scientist, W, K. Roentgen, 
who accidentally discovered it in 1895. 

‘The Diesel engine, of Dr. Rudolph Diesel, comes in this class, 
as also does the mansard roof, first incorporated in a house by 
the French architect, Francois Mansard. 

In Hollywood, the Klieg lights of the movie studio carry 
the name of the {wo Klieg brothers who invented them, 

‘A few of the words we use in referring to inventions are so 
familiar we take for granted they are derived from the inventor 
when actually they are not. The guillotine was the namesake 
of Dr. Joseph Guillotin, who introduced it into France in 1792 
tout did not invent it. "Although this instrument of execution 
hhecaime most notorious during the French Revolution, it had 
bbeen a common medieval device for executing people con- 
demned to death. 

Similarly, the bowie knife of frontier days derived its name 
from the famous pioneer Colonel James Bowie, who used such 
4 weapon but probably did not invent it, The Pullman sleeping 
‘and parlor car was named after George M. Pullman because he 
introduced and sponsored the cars and not because he designed 


Sm. 
In the dictionary you will find a number of verbs that sprang 
from the surnames of inventors of the past, Probably the best 
known is “‘pasteurize,” meaning to heat by’ particular process 
in order to retard fermentation. It was derived from the 
of the famous French chemist, Louis Pasteur. Almost 

Known is “merceriae,” to treat fabrics chemical 
dyeing. This process 


printer of 
‘Kyanize” means to protect wood from 
y saturating it with corrosive sublimate and the verb 


decay 
‘comes from the name of J. H. Kyan, the chemist who invented 
the process. “"Boucherize”” is practically synonomous with 


“kyanize.” “It comes from a similar process invented by the 
French chemist, Dr. August Boucherie. 

In recent years, there has been a steady decrease noted in 
the number of inventions named for their creators. Probably 
this is due to the fact that a larger number of innovations are 
coming from the laboratories of large corporations than from 
the workshops of private inventors... Most important inven- 
tons today, even if produced by individual geniuses, are bought 
bby large corporations where they are modified and improved 
before being put on the market 

In the field of electricity, there is a group of scien 
that represent memorials to several of the great physicists of 
the past. Among the commonest of these single-word monu= 
iments afe the watt, a unit of power, named after James Watt 
the Scottish inventor of the steam engine; the ampere, a ul 
‘of electrical current, derived from the surname of the French 
electrician, A. M. Ampere; and the volt, a unit of electromot 
force, suggested by the name of the pioneer Italian electrician, 
Alessandro Volta. 

But the most unusual case of all is that of George Simon 
Ohm, the German electrician, who lived in the early part of 
the nineteenth century. Pethaps because him name was short, 
i was used not only once but twice. The unit of electrical 
tesistance is the “ohm”; that of the opposite characteristic, 
electrical conductivity, is the “mbo"—Ohm's name backward! 


Correcting a Mistake 


PULAR SCIENCE MONTHLY is proud of its reputation 
‘Occasionally, though, we make a mistake, and, 


is a narcotic. The truth is, morphine ‘of opium 
Which is prepared from the poppy and caffein is a stimulant. 
Not detected by us until the magazine was off the press, these 
two errors were passed on to you as facts. Insert this correc- 
tion in your file, along with our apologies, and so preserve the 
accuracy of your bound volumes. 
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Lifting phone receiver from hook. rete 
‘utomtuially clones switch nd red 


HE ditty of telephoning while 
the radio is filling the room with 
sound has resulted in the develop- 
ment of ways to {urn off the radio 

automatically while the phone is, being 

used. One way of doing the job was 
this page several months. ago 

. M., Dec. '30, p. 83). That method 

|, however, only in special cases. 

"The fitustration above shows a new type 

of switch, recently invented, which is 

placed under the telephone insrument 
When the receiver is lifted off the hook, 
the reduction in weight allows a spring t0 

move the telephone instrument upward a 

fraction of an inch, closing a switch. This 

puts a damper on’ the operation of the 

Dower tubes in the set and so reduces the 

volume from the loudspeaker. 

Connection is made to the set by means 
of a cord having two special adapters 

Which are applied to the power tubes as 

they are slipped into the sockets, By this 

arrangement, the receiver is leit in full 

‘operation s0'that the broadcasting imme- 

diately goes, up to normal volume when 

the receiver is replaced on the hook at the 
termination of the phone call 


Measuring Resistances 


MoveRw radio receivers use a number 
‘of fixed resistances of various values 
ranging from a few hundred ohms to thou- 
sands of ohms, In well built receivers, 
high quality resistance units are fitted and 
these have a long life. However, when a 
resistance unit goes bad, the value of the 
tesistance goes way up or else the circuit 
gives out entirely, resulting in no flow of 
current at all. Any change in the value 
of a resistance at any point in the radio 
ircuit upsets the operation of the 
receiver, In some cases it affects the 
volume, in others the tone quality. 
Whenever a radio receiver develops 
reception difficulties that can not be traced 
to a poor tube or a broken antenna or 
‘ground wire, a resistance may be defective. 


SEPTEMBER, 1931 


HINTS 


Switch Muffles Set 


When Phone Is in Use 


FOR 


1 a_milliammeter_ is 
available, it is possible to 
determine the value of a 
resistance by several dif- 
ferent. methods, The sim- 
plest is to apply a known 
ich as that {rom 
then measure, 
the’ ammeter, the 
Amount of current’ that 
flows through the. resist- 
ance. The’ value of ‘the 
resistance in ohms is found 
by dividing the voltage by 
the current in amperes 

The diagram at right 
shows a simple arrange- 
‘ment of the milliammeter 
circuit that makes it possible to read the 
value of the resistance in ohms directly 
from the face of the ammeter. “If, for 
example, the battery has a voltage of 
224 and the fixed resistance a value of 
22,$00 ohms, short-circuiting the binding 
Posts will cause the needle to swing to 
the end of the dial of a meter reading 10 
one milliampere. Twenty-two and one 
half divided by’ one. milliampere (001 
ampere) equals 22,500 obs. 

‘Any. value of "resistance connected 
between the binding posts will cut down 
the reading of the meter. A resistance of 
22,500 ohms, would, for example, reduce 
the current flow by half because it would 
double the otal resistance in the circuit 
and the needle would, in consequence, 
swing only halfway. 

Any desired range of measurement can 
be obtained by changing the value of 
the fixed resistance and of the voltage 
applied to the circuit and following the 
formula given in this article 


A B C’s of Radio 


[7 35 siicutt to judge the 

‘quality of radio apparatus by 
appearance — true electrical 
quality has nothing to do with 
looks. The worst radio tube 
made may look exactly like the 
best. The audio transformer 
which is nothing but a laminated 
iron core wound with copper 
wire coils may look like thirty 
cents and perform like thirty 
dollars, or it may look like a 
million dollars and perform like 

a plugged nickel. 


RADIO 


FANS ° 


Bad Screen Grid Tubes 


the development of the screen 
it was uncommon for 
failure in’ the radio-frequency. stage 
a radio receiver to cause a noticeable 
falling off in tone quality {rom the loud- 
speaker. Weak tubes in this part of the 
circuit merely cut down signal strength, 

In modern screen grid circuits, the tone 
quality also suffers, particularly when the 
weakened screen grid tube happens to be 
in the stage of radio-frequency amplifica- 
tion just preceding the detector. This 
tube gets such a powerful signal from the 
screen grid tubes in the preceding stages 
that it cannot, if partly exhausted, handle 
the load, As'a result it does not'pass to 
the detector the full radio-frequency wave 
and the tone becomes raspy and distorted. 
The obvious remedy is a new tube. 


circu in which 
tance in ohm, 


Space Winding 


Watew a radio tuning coil is wound s0 
that there is a space between each turn 
And he oan, the col is ngwn at wee 
wound. This type of winding is often 
desirable in cols used for broadcast recep: 
tion and is almost essential for short wave 
work except in the oscillator circuits of 
supetheterodyne receivers where losses are 
relatively unimportant, 

The reason why space winding is so 
necessary in short wave coils is because 
it reduces the electrical capacity, 

This is especially desirable on the 
extremely short waves because the by= 
passing effect on these higher frequencies, 
is much more marked than on waves in 
the broadcast band. Capacity is needed 
jn the tuning iret, of course, but 3 
should be in the tuning condenser. 

Beginners at short, wave work wonder 
why such large wire is used to wind coils 
used to tune these waves. High frequency 
‘current has a tendency to travel on the 
surface of a conductor, and this effect is 
more pronounced. as the frequency 
becomes higher. Large wire has more 
surface than small wire, offering less resis- 
tance to high frequency current, 


or 


Wit this new 
method of tuning 

guides yo 
dial setting 


NEON TUBE ghis as you 


‘Tune by Sight 


By ALFRED P. LANE 


WEIRD column of red light that 
flows up and down inside a thin 
alas (ube like the red liquid in a 
thermometer Is the latest. thing 
in visual tuning for the modern radio 
receiver, Instead of jiggling the dial back 
And forth until the station seems loudest. 
the new tube makes it possible to tune a 
station with mathematical accuracy even 
though the loudspeaker be disconnected. 
‘The pressing need for adequate visual 
tuning has been brought about by the uni 
versal adoption of automatic volume con. 
trol. This method of regulating. loud. 
speaker volume (P.S. M., July ’39, p. 
71) was used on only a few of the higher 
priced sets last year, and was considered 
an important improvement. Next season, 
however, automatic volume control will, 
be part ‘of the circuit of every receiver 
with only a few exceptions in the lower 
priced, midget class 
When you tune an ordinary receiver 
not fitted with automatic control of the 
volume, you first hear a station faintly as 
the dial is moved toward the proper set- 
ting, The signal grows louder and louder 
till it reaches a peak value and then, with 
further movement of the dial, it rapidly 
cops off. Obviously, itis easy to set t 
dial at the point where the signal is loud- 
est and then turn the volume control knob 
Lill the volume suits you. 
With automatic volume control, the 
sound effect you get as you turn the dial 
is entirely different, The station is heard 
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faintly as you approach the proper set 
ting, but after it increases in volume to 
the point for which the automatic control 
is adjusted, further movement of the dial 
makes no change in the volume. On power 
ful local stations the volume may. remain 
uniform for several degrees on the dial 

The tone qua correct only at or 
point, however, and with no change in 
Volume to act as a guide in finding this 
true tone point. the set owner never 
knows whether his receiver is correctly 
Cuned oF not 

‘The amount of static noise coming from 
the loudspeaker is a partial indicator, as 
the automatic volume control decreases 
the sensitivity of the receiver right at the 
peak of the wave. Tuning for minimum, 
static noise is, therefore, a rough way of 
setting an automatic volume control receiv- 
cer on the peak of the incoming wave where 
the tone quality is as fine as possible 

Tn the past, various methods have been 
employed to simplify the tuning of auto- 
matic volume control receivers. Mecha 
cal logging was one way. ‘This arrange. 
ment mechanically lashed a light when 
the dial reached the point where the radio 
station was supposed to be in tune. Being 
mechanical. the apparatus worked by the 
rotation of the dial and had no actual 
connection with the receiving « 

Another method, employed on some high 
priced receivers, was the use of a meter 
mounted on the front of the receiver and 
connected into the plate circuits of the 


Top, tanta a 


radio-frequency lubes. By 


amplifier 
ig the gyrations of the needle it 
was possible to tune a set accurately to 
the peak of the wave, To be of any use, 
meters for this service have to be care: 


fully made and they are expensive, add- 
ing to the selling price of the receiv 
Aside from that, the reading of a meter 
is difficult for most radio fans, 

‘The new tubular glow indicator is a 
specialized development of the neon tube, 
the brilliant red glow of which is now s0 


familiar in advertising signs. ‘The glass 
portion is long and slender. There are 
two electrodes; one is a short piece of 


wire that extends up from the base about 
a half inch, and the other is a straight 
piece of wire that reaches nearly to the 
top of the tube 

Tt is connected into the plate circuits 
of the radio-frequency amplifier tubes in 
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This Article Describes New Marvel 

in Radio That Makes It Possible to 

Find Peak of Volume from a Station 
With Loudspeaker Disconnected 


Of the three aes 


poroached 
fa80 at toning peak 


‘one of these tubes, 
the entire slot ap: 
pears to be filled 
with bright red light. 
‘Then, as the tubes 
warm up and are 
ready for action, 
the red glow falls 
nearly to the bot- 
tom of the slot, assuming, of course, th 
the receiver iS not to be tuned in 

oadeasting at that par- 


will 
‘cause the red glow to rise in the slot each 
time the tuning passes through the wa 
‘of any station received with suffices 
seength to be hear on the loudspeaker 
an arrangement technically different from to the dial so that the glow rises 
that used for the meter indicator already 10 the highest point 
mentioned, Tt cannot be substituted for The sounds coming from the loudspealks 
a meter in a set already in use, It is whether broadcasting or static, have noth: 
mounted behind a narrow slot in the front ing whatever to do with the tuning func- 
panel of the cabinet tion when one of these thermometer-ike 
‘When you first turn on a set fitted with tubes is used, This allows switching off 


Th 


but meters are hard oe 


the speaker while tuning, eliminating the 
raucous grunts and squawks usually heard 
as the wave of each station is passed, 
This new form of visual tuning prob- 
bly will prove of great advantage to 
fans who are enthusiastic about 
bringing in distant for every dis 
tant station that comes in with strength 
sufficient to be worth listening to on the 
loudspeaker will cause at least a slight 
upflow of the red glow, Users of receiv 
ers fitted with the new tube should, there 
fore, be able to locate and accurately tune 
distant stations with the loudspeaker 
tumed off—a boon to the neighbors when 
you stay up to go after some of the far- 
away places late at night! 


Sounds Reveal Flaws in Condenser Paper 


ticles s0 fine as to be virtually invis 
to the naked eye. 

In the novel testing machine shown, 
4 strip of the paper is slowly rolled over 
‘a metal drum, the feed 
mechanism being arranged 


EER noises from radio headphones le 

now give the facts about the qual 

ity of the paper used as insulation 
many types of radio condensers. 
Condenser paper is made extremely 
thin so that the bulk of the condenser 


may be kept w sonable limits. to keep the paper strip in 
Thick paper would reduce the capacity close contact 
effect of the metallic sheets between which — metal | surface 


‘This thin paper must, however, prevent aginst the 
the flow of current hetween the layer 
tin foil or aluminum foil. The sligh 
trace of metallic grit, or even a pinhole 
of the tiniest size, would eventually result 
in a breakdown under the st 
voltages. 

Furthermore, a peculiarity of 
condenser paper is that defects 
are not always revealed by high 
voltage tests of the complete 
unit, A condenser might pass 
such tests with a perfect rat- 
ing, only to break down a day. 

Yreek, or a month later and 
ruin the operation of the set in 
hh i ited a 

Inspection by eyesight alone 
is not sufficient, because the 
paper may contain metallic pare 


[As flaw in paper passes between 
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ers, sound is beard in headphones. 


paper, thus squeezing it between the two 
Thetallic surfaces 
Connections ae made s0 that an elec~ 
il alae ale between the wer 
and lower rollers, "AS the paper 
Imises between ‘the rollers, a 
tive spot fs indicated by 
minute amount of current fow= 
ing through the metallic 
particle or by a slight 
Change incapacity ef 
feet in the ease of pin 
holes, An audio ampli- 
fier is attached in such 
that these slight 
Yariations are. grea 
magnified and then 
into. the "headphones, 
As the tester turns the 
crank, pulling the paper 
through the rollers, si 
Jence in the phones in- 
dicates. perfect. paper 
Any kind of scratching, 
licking, oF hissing noise 
Sudible inthe earphones 
indicates a defect in the 
paper at the. point 
Iehere itis passing bee 
iiween the rollers. 


o 
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PILLS Von's Give 
Your Gas More Power 


By MARTL 


“@NIMME Len gallons of plain gas!” 
ihe owner‘ of smatt router 
called out as he pulled up in front 

the Model Garage. 

Gus Wilson, half owner of the garage 

and mechanical mainstay of the establish- 

‘ment, unlimbered the hose and turned the 

crank for the required ten gallons. 

‘As he was about to replace the cap on 
the tank, the owner pushed him aside, 
“Just a minute, thete, old-timer,” he com 
manded, “I've got to fix that bum gas so 
fll have a teal kick to it 

He fished a bottle out of the car's door 
pocket and counted out ten small pills 
Which he dropped into the gasoline tank. 

“There,” he said, replacing the cork. 
“This dope makes cheap gas work better 
than the high-priced stuff you sell out of 
the other pump.” 

“Smart lad that, eh, Gus?” Joe Clark 
agrinned to his partner after the customer 
had gone. “What are those pills he put in 
the tank” 

"Ob, they're probably 
retumed Gus noncommittally 

“But he said they made the motor run 
better,” Joe persisted. 

“A sap like that’s likely to say almost 
anything,” Gus growled 

“That ‘stuff he put in his tank is only 
‘one of about a hundred different, dopes 
for gasoline, And not one of em adds one 
fly-power to an auto engine.” 


harmless,"" 
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“But how about that doped gasoline we 
sell from the high-priced pump?” Joe 
asked. 

“That's a different matter,” Gus replied 
“That gas is doped with tetra-ethy! lead 
which you can't buy separately. Leaded 
gas is all right. 
by stopping the knocking, but 
fil, powders, and suck don't do 
pe 


It increases the power 
those 


Why didn’ 
were no good 


US smiled. “Why should 1? In the 

first place he didn't ask me. In the 
second place he probably gets a lot of fun 
tout of thinking how smart he is. Besides, 
the directions: with most of those dopes 
tell you to cut down the gas at the carbu- 
retor, which is good advice. Any driver 
that, wants economy usually can get it by 
‘cutting down on the gas. The motor will 
start harder and take longer to warm up 
‘and maybe not have quite as much power 
‘on the hills or on the getaway, but the 
‘owner will save money and he won't have 
‘so much trouble with carbon. Most car- 
buretors are set for too rich a mixture 
anyway. 

*T saw one of those dopes advertised 
with a, guarantee of fifty percent more 
power,” Joe commented. “How much 
Increase do you suppose you'd actually get 
with that stuff? 


you tell that bird his pills 
*° Joe asked. 


“If you want to read fairy stories, go 
down to the library!” Gus exclaimed. 
Those pills would give you just exactly 
0 increase in power and you'll find that 
he U. S. Bureau of Standards, after test- 
Genes of ‘em, say the fame thing. 
“Just suppose,” he went on," iy 
could drop few pills in the gas tank and 
increase the power of the motor ity per- 
cent. What would bappen? If you opened 
the throttle wide, youd rip the rear end 
to pieces or maybe smash the crankshaft 


“GQ PEAKING of what happens when you 
boost the power with dope,” Gus 
added with a reminiscent smile, Years 
ago there was a bitd—L'm not’ mention- 
ing any names, because he's a. promi 
aviator now—vsho figured out a way to 
‘dope the gasoline he put in the tank of 
his motorcycle, He entered an economy 
contest and actually covered about 1 
hhundred miles with just one gallon of his 
concoction. "Of course he won the event 

“Later on he entered a couple of hill: 
climbing contests and then the fun started 
Tn a tryout he flew up the hill like a shot 
‘out of a gun, but when he started up for 
the real test, one of the cylinder heads 
blew off and he almost, passed on to the 
Sapp hunting grounds 

"What on earth did he use?” Joe 
exclaimed. “I thought you said there 
‘wasn't any kind of a dope that would do 
that” 

"There isnt," Gus explained, “No one 
would dare sell such a dangerous explosive 
for auto use. He dissolved pieric a 
they use icin making explosives and 
about as safe to experiment with as dy 
‘mite—in ether, and dumped the solution 
into his gasoline, Besides being danger- 
‘ous, the stull ig s0 corrosive it chews the 
stulfings the motor.” 

“But those gasoline dopes are supposed 
to remove cabon," aakt Joe. "Hy that 
bunk, 1002" 

‘Anybody who knows what the earbon 
deposit in a cylinder realy is, knows there 
isn't any chemical that would actualy dis- 
tole the carbon island the qutmy, 
{arlike, broken-down oil that holds it stuck 
to the cylinder head and piston can be 
dissolved only by a powerful solvent 

“As a matter of fact,” Gus weat on, 
‘Jong hard run in hot weather with the 
carburetor set for a real thin mixture will 
bur away a lot of the carbon deposit in 
any moder motor, “That's how some gas- 
‘line dopes got their reputation for remov- 
ing carbon. A thin mixture and a hard 
run did i and the pills got the credit 

“'t all boils down to. just this, Joe,” 
Gus concluded, “the power you get out 
‘of gasoline comes from the beat that 
develops when the hydrogen and carbon 
ff the’ gas burns in the oxygen of the ait 
that goes in through the carburetor. Put- 
ting pills in the gas tank isn't going to 
increase the oxygen in the ait going 
through the carburetor and it isn't going 
to increase the ‘amount af, hydrogen or 
farbon in the gasoline—gasoline is all ear- 
bon and hydrogen anyhow.” 

‘But aren't some of the dopes good as 
knocks?” Joe asked 
“Not one is nearly as good as tetraethyl 
lead,” replied Gus, “Gasoline dopes sell 
to the suckers, the fellows who buy phoney 
stock and fake medicines—the fellows who 
‘would rather believe a lie than go'to the 
trouble of finding out the truth! 
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MODEL MAKIN 


An Easy Way to Make an Accurate 


canning Disk 


... THE HEART OF YOUR 
TELEVISION RECEIVER 


[8 THIS artcte, George Waltz, who has 
‘already told you about his visit to @ 
television studio and his shopping tour 
for television parts, takes you into his 
hhome workshop and tells you just how he 
shout making the scanning disk for 
hhis “vision” receiver. Even if you are 
not building a television set, you can kee 
‘abreast of the latest developments by {é 
Towing along as he proceeds, 


TVE. you been deing—buy- 
ing out the five-and-ten?” my 
neighbor Don Marshall called 

‘out as T staggered up the front steps with 

the load of television parts T had bought 

on the shopping tour I described last 
month 

1 dumped the bundles on the top step 
and fished for my door key. “All this, let 
‘me tell you, isa television receiver—or at 
Teast. it. will be when I put the parts 
together, See what you got me into when 
you handed me that invitation to station 
W2XCR!” 

My neighbor grinned. “How much did 
all that set you back?” he chuckled as he 
helped me carry the stuff down to the 
cellar where I have my workshop. 

‘Oh, about fifty dollars—more or less 

L told him. “I guess I'll tackle the scan 

ning disk first: that’s going to be the 

hardest job.” 1 carefully unwrapped the 
12-in, blank disk and Iaid it down on one 

end of my workbench. Then I. hunted 

up some large sheets of drawing paper 

that would ‘be just the thing for the 
yout. 

“Let's see," I said, half to myself, 
“since T'm going to follow the standard 
sixty-line scanning arrangement, 1 have 
to have sixty holes arranged evenly along 
a spiral. The spiral must have a pitch 
equal to the height of the image I plan to 
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By George H. 
Waltz, Jr. 


receive, Now, there are three hundred and 
sixty degrees in a circle and since there 
are to be sixty holes, they will have to be 
spaced six degrees apart. Is that right?” 

“Seems O. K.,” replied Don, who is 
4 radio expert and television experimenter, 

First, I set my large compass and drew 
an 11-in. circle, figuring that this size 
would give me the extremity of my spiral, 
making it less than the full 12-in. diameter 
of the disk. Then I stepped the circle off 
into 60 parts with my dividers and drew 
in the radial lines to the center. 

“Don't forget that only one hole must 
pass in front of the plate of your neon 
tube at one time,” Don cautioned as he 
looked over my’ shoulder. “In other 
words, the width of the image you can 
receive is equal to the distance between 
two radial lines where they intersect the 

“But that will give me an image only 
about one half inch square, and 1 want 
fone at east one and one half inches 
square. That's why I bought a neon tube 


HOME WORKSHOP CHEMISTRY: THE SHIPSHAPE HOME 


Don, my neighbor, showed me how 
The accuracy 


with  one-and-one-half-inch plate, Don’t 
tell me I've made a mistake already!” 
“Well, you see,” said Dor 

when you bought that twelvesinch disk 
that only one hole should be in front of 
the neon plate at any one time. In order 
to take full advantage of that one-and- 
‘one-half-inch plate, you'll have to have a 
larger disk. Of course, you can use that 
small disk with the oné-and-one-balf-inch 
ypeon tube, but you can get only a small 


can 1 tell how large the disk has 
T asked, ti 


‘Just continue those radial lines you 
have drawn until the distance between two, 
lines approximates one and one half 
inches. Don't forget that in sixty-line 
scanning, the height of the image is to the 
width as sixty is to seventy-two.” 


a 


‘Above: Geriving the spiral by 


swrapring the wire around 
t x 


our rom RHE snauste w 


radius. of the extreme circle would be 
1334 in. Also, I figured that since 1.2 
divided by. 60'gave me. .02 in. for the 
diameter of the holes, I would have to 
uuse,a No, 76 drill 

“That's what comes of buying a lot of 
stuff without making sure first just. what 
‘you need,” I grumbled as I checked my 
Tgures, “Why the dickens didn't you tell 
me I was wrong when you saw that I had 
a one-and-one-half-inch neon tube and 
nly a, twelve-inch disk.» Figuring this 

ay, TM need a disk at least thirty-one 
inches in diameter. Where can I get one 
that large?” 


1 can make one, can't you?” Don 
said, "Go down fo one of the large 
hardware stores and buy a piece of sheet 
aluminum the tight sae, ad cut out the 
disk. Of course, you can buy a large disk 
allcut if you want to, ui will cost 300 
Next day T purchased two big squares 
of sheet alurnnum, 20. gage. I bought 
to pieces because’ after looking at the 
small hairlike drils Td. have to use, T 
fwasn't any too sie that Tcould make a 
Food job of it at the frst attempe 
tp Sever night ter Twas aan in mo 
ing to lay out the spiral a 
It the holes. Using the 135(cia, radios 
Thad obtained by my calculations a few 
nights etre 1 dew nthe exten cc 
fon a large ahect of drawing. paper an 
proceeded carefully to. step: of the 60 
Equal parts around the circumference. 
‘Alter Grawing the radial lines abd- the 


n 


ReUNG STUB. 20 
Haedese eee 


Fenehee 


spiral having a pitch of 1.2 in., 


I located 
the 60 holes, Before going” further 1 
scribed a 30¥4-in. diameter circle for the 
disk, mounted the square of aluminum on 
‘2 wood turning lathe faceplate as shown 
in one of the sketches, and then cut the 
disk to the circle. 

I placed the paper layout over 
and with a sharp prickpunch 
located the centers for the holes on the 
metal. With my flexible shaft drill and 
some of the fine No. 76 drills I proceeded 
to drill the holes. I broke five drills 
before I finished—those tiny drills are 
such pesky things to work with! 

‘As I lifted my drill from the last hole, 
I heard footsteps on the basement stairs 
and T guessed ‘that the light from my 
Cellar window had told Don I was at work 

“Well, Don,” I said, holding up the 
shiny disk, “here she is, all finished!” 

“How does it work?” he asked. 

“What do you mean, how does it work? 
(Of course it'll work all right, but Tl have 
to wait until T finish the whole receiver 
before I can try it out.” 

"No you won't,” Don interrupted. “We 
can test that disk right now if you want 
to.” As he said this he walked over to 
the motor, which I had hooked up earlier 
in the evening, placed the disk on the 
shaft, and tightened the set screw in the 
lathe faceplate I was using asa hub. 


os is ne a strong light behind that disk 
with a piece of tissue paper over it framed 
to the size of the image, and then go 
around in front and see how it looks." 
eras a eae 
switch that started the motor. As the 
eet el atiee 
‘of light became vis T was disgusted 
was not uniform. ' The light. was streaked 
with irregular bright and dark bands. 
hot! Those funny looking bands come 
from not havi ing the holes accurately 
located and drilled. Half the fight in 
Eee the 
spacing of the holes uniform and arranged 
on an accurately drawn spiral. The br 
streaks are formed by the holes’ cove 
overlay portions of the ground glass, 
I'm afraid you won't be able to use that 
ee ert 
ee 
rallin Tlaid the spiral out accurately 
oe fares 
carefully. I don't know of any better 
aiid oes 

“You made your mistake by laying the 
wince dria Sa 
F2 ees work right on the metal in the 


‘PTS lucky that Thad a bunch T might 
‘make a false start and bought two 
sheets of the aluminum. If you have the 
time, Don, I wish you'd stay and help me 
set started right.” 

‘Don acquiesced with a nod. 


¥ 


“First.” 
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he said, “we'll locate the approximate 
center of this square of alaminum by draw- 
ing the two diagonals, Then we'll mount 
the lathe faceplate right over the center. 
‘The most important thing in making a tele- 
vision disk,” he continued, “is to get the 
spiral accurate. That's the heart of the 
whole job. The best way I know of to 
do that, short of making a complicated 
special fixture, is to fit a stud having a 

uumference equal to the pitch of the 
spiral you desire into the center of the 
disk. “Then, by winding a wire around 
the stud for one revolution and holding a 
sharp scriber in a loop at the other end, 
it is a simple matter to oblain a good 
spiral. You see, as the wire winds around 
the stud, it shortens the radius and pulls 
the scriber in towards the center. “One 
complete revolution will give you the 
spiral you need. Now let's se—in your 
case the pitch of the spiral is one and two- 
tenths inches,” He picked up a. pencil 
and began figuring, “From the formula 
for the circumference of a circle, that will 
mean that you will need a three-cighths- 
inch diameier stud. “A piece of dril rod 
will serve very nicely 


‘But, Don,” I interrupted, “I haven't 
any steel wire around her 
‘OU play the mandolin, don’t you? 
‘We can use the metal E string from 


that, Tt will be strong and not large 
enough to introduce any appreciable error. 
Tt has a loop on one end, too, that will be 
just the thing for the scriber poi 
‘Another thing,” Don continued, “we have 
‘a one-half-inch hole in that faceplate, so 


‘we'll have to bush it to take the three- 
ceighths-ineh stud.” 

Don 
into 


lipped the 34 to ¥4 in, bushing 
e and then inserted the 34-in. 


‘Now,” he said, as he straight- 
the E ‘string I had taken from my 
mandolin, “we are read 10 abead. 


st welll use it to scribe teen-and- 
-quarter-inch radius circle for the out 
side of the dlisk.” 

It didn't take long to scribe in the circle, 
fand when I finished Don picked up the 
tin shears and cut away the excess metal 
After the cutting had been done, he 
mounted the disk on the motor 
trimmed it smooth with a file held against 
the edge as the disk revolved. 
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“The nest thing to do,” Don 
said, "is to scribe in the thsteen- 
and: three-quarter-inch, extreme 
Circle, divide i into sixty parts, 

Sd scribe in the radial lines” 
“How can we draw in the radial 
Yines""T asked, “when ‘we have 
lost ‘our center’ on the disk and 

now Rave a stud nits place?” 
‘Don stared making a sketch on 
a scrap of paper. "While Im 
Scribing in ths elrcle, you cut out 
apiece of plywood to the shape 
I'm sketching. [Center of page 
72] The bole should ft over the 
td, and the upper edge should be 
in ine with the center of the hol 
You ace we"can ip that over 

the stud’ and use the upper 

sung oe 
When “the “radial ines. were 
drawn, Don scribed in the spiral 
using the stecl wie in the method 
head described. “The important 
thing inthis operation,” be sd 
fs he adjusted the length of the 
‘wire 20 that the scriber rested on 
the intersection “of the extreme 
circle and one of the radial lines 
before he ‘started to scribe. the 
spi, to he sre ha you hep 
the wire taut. ‘The wire, as k 
‘wraps around the stud, wil ive an 
Accurate spiral automatically.” 
Working with a magnifying. lass, 1 
carefully Tocated the’ center of each hole 
with a punch and then, with my flexible 
shaft, I proceeded to drill the 60 small 
holes. This time I broke only three drills 
‘Alter all the holes had been deed, we 
mounted the disk on the motor shaft and 
rigged up the light to test the accuracy 
of the holes. "T think.” Don said after 
disk had reached its full speed, “that 
while that light coming through i even 
‘ough for a television image, we will get 
beter illumination if we run a No. 73 dell 
through the holes to enlarge them slightly, 
and countersink each with the point of 
larger dil.” You ace," he explained, “the 
Hight i Uniform enough, butt is nol very 
briliant. Thats caused by the fact that 
the portion of the image covered by one 
hole Just butts up against the portion cove 
ered by. the. preceding one. "The Target 
holes will give you a title more overlap 
‘and consequently 

beter illumination.” 
“Well then,” T 
said, “I. guess that 
finishes up the scan- 
ning disk. The new 
on the schedule’ is 
the ‘short wave, re- 
ceiver and nmplier, 


“That's right, and 
when you build the 
set don't forget that 
you have to get an 
‘extra loud signal on 
the speaker if you 
expect a decent im- 
age on the disk. Let 
me know when you 
started.” 

Til let you 
know," I said as Don 
climbed the base- 
ment stairs, “Til 
feed your Beip with 
that too. 


haieline No, 76 arity 
ke it wertcal, 


George Waltz is now at work build- 
ing the short wave receiver and ampli 
‘her for kis television receiver, and next 
month he will tell you just what luck 
he had. Meamehie if you have any anes 
tions fo ask about television, addre 
Technical Editor, Porvian Science 
Moxtuty, and inclose a self-addressed, 
stamped envelope for reply. Be sure to 
state your questions clearly. 


TRASH HEAP PROVIDES 
PARTS FOR MODELS 


parts of my ship and airplane 
Minoo tere “tuneved fron the 
trash heap. It is truly suid that the junk 
‘man is the ship modeler’s best friend. A 
finshed appearance canbe given the cabin 
windows of a galleon oF similar ship model 
by aluing a strip of mesh from an old fly 
sswatter behind them and painting the wire 
and the edge of the window openings gold 
‘or any desired color. Shoe eyelets, 
‘obtained at a shoe repair shop, make ine 

pensive deadeyes for small, simplified 
models. It is necessary, however, to bor- 
row or buy the special tool required for 
Dresing the pats together. Plock them 
almost closed, with just enough space 
between the ¢dges to allow the cord to 
fo around. Eyelets also can be used for 
blocks, and they make neat portholes if 
five into tight-fitting holes died in the 


The fuselage for certain types of scale 
‘model aigplanes can be turned in a lathe, 
For planes such as the Lockheed Vega 
and the Vought Corsair, the fuselage can 
bbe turned from nose to tail; then the body 
is planed to make it oval in cross section. 
A fealge ie that of the Travel Ai 
“mystery” plane can be turned from nose 
to rear of cockpit, and the remainder fin- 
ished by whittling it to shape in the 
usual way—W. E, Trowr. 


n 


TINY MODEL WINDMILL 
DECORATES GARDEN 


A tov electric motor instead of the 
wind tums the vanes of this illuminated 
garden mill, which is 8 in, wide at the 
bottom and’1514 in, high. ‘The walls are 
of 4 in. thick concrete made over an 
teight-sided wooden form, on which thin 
blocks of wood had been fastened to indi- 
cate where the door and window openings 
were to come. ‘The mortar, consisting of 
fone part cement to three parts of sand, 
was laid on with a trowel. When half the 
thickness had been applied, small pieces 
of screen were laid in to represent the 
window sash; then the rest of the wall 
thickness was built up, 

The top was made removable. Besides 
being surmounted by a pennant, it con 
taing holes in which the wheel shaft runs, 
lubricated by oiled cotton waste. A pulley 
Consisting of two small tin can covers is 
soldered to the shaft. Below, mounted on 
a wooden base, isa small motor. The belt 
is a rubber band, which stretches enough 
{0 allow the parts to be assembled without 
difficulty. ‘Note that the shaft pulley is 
‘mounted slightly ahead of the motor; the 
slight backward pull thus keeps the wheel 
shaft properly seated at all times, The 


METAL BAND PROTECTS 
BIRDS IN TREES 


Wrnw its close-set, bristling points, the 


‘metal band illustrated forms an impassable 
barrier against cats and. other animals 
that might attempt to climb the tree to 
Aull birds and rob and destroy their nests. 
‘The band is made from a piece of galvan- 
ied iron 5 in, wide and as long as the ci 
cumference of the tree trunk. A line 
‘Graven 1 in, from one edge to mark where 
the flange is to be bent up for attaching 
the band to the tree; then a series of cuts 
are made from the other edge to the line, 
fand triangular-shaped pieces are clipped 
off the ends of each tab to form 134 in, 
ints, which are bent outward as 


wheel was cut as shown from a 12 jin, 
diameter disk of rather heavy sheet metal, 
and painted. 
_ To receive the mill, a concrete founda- 
tion block was prepared, with conduit cast 
into it as shown. Miniature steps lead 
down from this base on one side, and 
there is a handrail around it made by 
setting threepenny nails $ in, apart and 
‘wrapping cord around them. A minia- 
ture light socket was fastened to the 
wooden base and wires run from this 
and the motor through a conduit (0 a 
G-volt storage battery in the house. 
‘The mill could be operated just as well 
by current from a doorbell or toy trans- 
former—Date R. Vax Hows 


STAINED and discolored developing 
trays can be cleaned by immersing 
them in old acid hypo solution. |The 
trays should soak for twenty-fourhours, 


AS ARTIFICIAL 
I, even of small 
‘made more reali 

attractive if it contains a 

real island decorated with 

appropriate plantings. To 
form the island, rocks can 
be piled up one layer on top 
the other in the usual way, 
but a far better plan is to 
build a cone of concrete, 

‘cap the edges with irregular- 
ly shaped field stones, and 
then fill the interior with 
rich earth to receive the 
plants. A few bent pieces 

of scrap iron or even old 

‘woven wire will make a good 


GARDEN POOL HAS 


SPRING HOLDER KEEPS 
‘WORK GLOVES HANDY 


Mucu more 
convenient than a 
pail or hook for 
holding one's work 
gloves is a spring 
Clothespin. To 
mount it, the 
clothespin is taken 
apart and a }4-in, 
hole bored through 
fone of the jaws so 
that it can be fast- 
ened to the wall 
with a screw. Then 


sli 
ping the jaw back under the spring, ‘This 
holder opens readily at a finger's touch to 
receive the gloves, and releases them at 
either a quick jerk or a steady pull. If 
placed near the’ coal-bin light switch, the 
Clothespin is a more potent reminder to 
replace the gloves than a. nail or hook 
‘would be—ELroN STERRETT, 


A vexy satisfactory silver plate can be 
obtained on copper without electricity by 
the following method: 
of copper to be plated by 
in ordinary commercial nitric acid—a few 
seconds should be sufficient in most cases. 
‘When thoroughly clean, suspend the cop: 
per articles in a tray ‘containing an old 


a certain ammount 
‘collected from the 
fixed prints, and it is this silver which 
Inecomes deposited on the metal. "The 
thickness of the plate depends upon the 
te the aces te lft in the alo, 
thoroughly dry, the pieces ma 
i ad 


CONCRETE ISLAND 


form upon which to plaster the concrete 
mortar for the cone, No other forms ate 
needed. The top of the island is brought 
vate ©. see tbe wer Sve 

ind shown in the photograph above is 
planted attractively with cat-tails. ‘The 
plants get plenty of water by seepage 
through the concrete, and in the case of 
the pool illustrated, which is used by chil- 
‘dren for bathing, water is often splashed 


fon them. The attractiveness of the island 
will depend on the choice of plantings and 


stones used—Jack Roop. 
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Joint Cutting ov 2 Power Saw 


Pig. 1. Cutting, a tenon 


ti dado, The ripe 
ing nce used 
mo 
The 
ting a miter 


IR years the home 
craftsman has 
been obliged to 

design his shop projects 

within the limitations 
of hand tool methods. He has had to 
keep in mind the difficulties and inaceu- 
racies of handwork, But allthis is changed 
now that small, reasonably priced power 
tools have come into general use, and he 
is able to duplicate every essential opera 
tion found in the best cabinetmaking. 

‘After all, good cabinetmaking is mainly 
sound, accurate joinery. With nothing 
more than a small power saw, the ama- 
tour can make a large variety of difficult 
joints, some of them virtually impossible 

hand methods. 

‘The four comér joints shown at 4D, 
Fig, 9, are typical. The first is a si 
rabbeted corner joint and needs no 
nation. ‘The tongued_rabbet B, whi 
aan elaboration of the first, is much strong 
er. The first member is ‘laid flat on the 
table, guided by the miter gage, and the 
cuts are made in the position shown with 
the single outside cutter of the dado head. 

‘On 13/I6-in, stock the groove and 
rabbet which take the projections of the 
finished second member are run to a depth 
of 9/16 in, ‘The table is then raised so 
that the cutter runs to a depth of 34 in., 
and the 


rabbet should be run twice the thickness 
tne ni, A wi 
aves a center projection 5/16 by 3/16 
in, in size 
Raise the table so that the cutter will 
run 3/16 in. in depth and set the rip 
fence to measure 19/32 in. ftom the side 
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of the cutter opposite the fence. Set the 
second member on end, run the first cut 
for the groove. then turn it about and run 
the second. There will be a thin strip of 
‘waste at the center which may be trimmed 
‘out by sliding over the cutter a third 
time, “If care has been taken in the set- 
ting and the measurements, the joint will 
De a tight fit. 

‘The third joint C, Fig. 9, is generally 
Known as the miter’ lock joint—one of 
the strongest corner joints, “The frst and 
second operations on. the first member of 
this joint are shown in Figs. 2 and 3. On 
13/16-in, stock the first miter cut is run 

at an angle of 45° 
and. to a depth of 
7/16. in, measuring 
parallel with the cut 
‘This must be done in 
‘one operation on all 
pieces to be joined in 
Order to keep the same 
setting on the table, 

Next, the table is 
Drought back to. the 
level position, set for 
a depth cut of 7/16 


miter cut is removed; the angle 
and vertical cuts meeting ata 


point. This removes 5/16 in. 
of the end. Measure 34 in, 
from the vertical cut and 


strike a line across the face and 
both edges of the stock. Set 
the dado to cut 14 by 34 in 
hell the “stock "aaait 
miter gage, and run the groove 
with the edge exactly tothe 
Tine, "This groove takes the 
tongue of the second member. 
as will be seen in the drawing (Fig. 9). 

‘The second member is held vertically 
against the ripping fence, which is set at 
5/16 in., measuring from the side of the 
fence to the adjacent side of the dado. 
‘The dado is set to cut a groove 13/16 in. 
in depth and in. in width. The side 
of the work oa which the miter is cut is 
held against the fence. The tongue is 
then cut to 14 in. length 

‘The fourth joint D, D Fi. 9, is a similar 


W. Clyde Lammey shows how easy it is for the home 
craftsman to rival the work of skilled cabinetmakers 


type of comer joint except that the tongue 
and groove aré omitted and in their place 
4 Mé-in, dowel is used. Otherwise the cuts 
are the same on 13/16-in. stock. Tt is 
very important to remember when making 
any of these joints, which require several 
‘operations, that each separate operation 
must be done on all pieces to be joined 
before the setting is changed, Only in 
this way can_an accurate fit be assured. 
Fig. 9, are shown four com: 
mon types of Joinery, dificult and tedious 
with hand tools but easily made in a frac~ 
tion of the time on a small power saw. 
The first is the housed mortise and tenon, 
a joint that must be carefully and accur- 
ately made if it is to be strong. ‘The tenon 
always should be cut by using the miter 
age and ripping fence in conjunction. 

‘A common mistake in cutting tenons on 
the saw table is to use only the miter 
age, trusting to the line to determine 
the accuracy of the shoulders, one with 
the other. The way to cut a tenon accu- 
rately is to set the dado for the depth 
and assuming, for example, that the tenon, 
is to be 14 in, in length, use the two out- 
side cutters of the dado head, which 
cut 34 in, wide when placed on the arbor. 
The ripping fence is then brought up and 
set to measure $4 in, from the side of the 
fence to the opposite side of the cutters, 
The fence acts as an accurate stop, while 
the miter gage guides the work (sce Fig. 
1). When the grooves have been run, the 
waste between the groove and the end is 
easily trimmed away with the cutters. 


Fig. 4 How a scale is used 
fot priet to cutting 4 morte with the dado aaw heal. 


qT, some hand chiseling mast. be 
ie when making a mortise on the dado 
head, the machine insures all the mechani- 
cal accuracy necessary for a snug fit of 
the joint. First lay a rule along the head 
as in Fig. 4 and raise it until the distance 
between the teeth above the table equals 
the required length of the mortise. ‘Then 
damp a stop to the ripping fence, the 
distance from the edge af the stop to the 
back edge of the dado equalling the dis- 


B 


tance the end of the mortise is to be 
teow the end of the work, 

the ripping fence to bring the mor- 
tise at the center of the work. and hold 
the piece above the head and so as to 
bear’ against the ripping fence with the 
end resting against the stop as in Fig. 5. 
Then press it slowly down over the rotat- 
ing cutters until it is level with the table. 
Lift it off the cutters by bearing down on 
the end that overhangs the table. Be 
very careful not to twist the work and 
bind the head while the cut is being made. 
Chisel the mortise square and to the 
required depth, 

‘The making of the mortise and tenon 
joints in the comer housing F, Fig. 9, is 
Similar, ‘The mortises are cut to the same 
depthand thetenons are mitered at the ends 
land meet at the bottom of the mortises. 

‘Panel framing is much used in the con- 
struction of small paneled doors. Though 
the type of joinery varies, that shown at 
G, Fig. 9, is practical and results in a 
very strong and rigid piece of work. 
‘When joining 13/16-in, stock, the groove 
in the ‘stile is run to a depth of ¥4 in, 
and a width of 4 in, The rail is then 
tenoned 14 by 14 in, and a 36 by 14 in, 
groove is run, centered on one edge. When 
the frame is glued up, the panel fits in the 
grooves as illustrated 

The keyed oF ton= 
ued miter H 
the same a} 
ordinary miter, and the 
mitered ends are then 
kerfed with the saw 10 
aa depth of very slightly 
more than J in. in 
each, ‘The key is ripped 
from 13/16-in, stock to 
such width that it will 
be a tight fit in the saw 
kerf. ‘The key and the 
joint are then glued 
and drawn up with 
clamps, ‘The resulting 
joint has almost double 
the strength, of | the 

fer, but itis 
stronger still if the key 
is cut with the gn 
running across it rather than the long way 

The rule joint J, Fig. 9, is almost un 
versal wed to jl drop ba o tale 

tis simply an ovolo and cove 
molding, the ovolo formed on the edge of 
the top and the cove on the edge, of the 
leaf. It is easily made with the aid of the 
power saw, 

Square the joining ends and on 13/16- 
in sock measure back from the end of 
the top 4 in, and square a line across 
both edges. Adjust dividers or a. sharp 
pointed pencil compass to a radius of 
9/16 in., set the point on the squared line 
1/16 in. from the lower edge, and scribe 
fan arc @ from the squared line to the 
lower edge. Do this at both edges. Set 
the dado head to cut 3/16 in. in depth 
and }4 in, in width, and bring up the rip 
fence to measure 54 in, from the side to 
the opposite edge of the cutters. Run 
the groove across the top: then trim the 
‘waste down to the arc with a plane, and 
sandpaper to a smooth contour, true’ with 
the are. 

For that et the dividers with the 
point as close io the edge as possible and 
1/16 in, from the lower side of the leaf 
anf scribe arc b. Set the saw table so 
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dade inraled 
fo the desired 
diepeh of the plow. 


that the blade euts about 34 in. in depth 
and set the rip fence so that the cut will 
be just inside the arc, one comer of the 
Kerf coming just (0 the line of the arc. 
Run this cut the width of the leaf; then 
lower the saw table and bring the rip 
fence about 34 in. closer to the blade and 
adjust the depth’ so that the saw kerf 
comes just to the line, Run the second 
kerf with the width of 
the leaf, and continue 
the cuts about 14 in, 
apart until the ‘whole 
\\ of the waste inside the 
fre. has been  kerfed 
with the saw, the cor- 
net of the kerf coming 
| justo the tinea the 
are (see Fig, 6). It is 
then an easy matter to 
trim the waste to the 
ling of the are with 
‘wide sweep gouge an 
/- Sand the tove. smooth 
Math 8 pice of, snd 
paper wrapped about a 
Tength of dowel, 

‘The hinges are mor- 
tised in at the bottom (J, Fig. 9), with 
the hinge pin centered on the line squared 
across the edges 54 in. from the ends, 

‘The strong pin joint, K, Fig. 9, is use 
ful in making small boxes and in’ drawer 
joinery. Set the dado head to cut the 
same depth as the thickness of the stock 
to be joined, and lay off pins and sockets 
of the, same width on the ends ofthe 
same piece, Use the proper cutters of the 
Gado Ho cat the requed wiih Yor 

if ¥4-in, stock is to be joined, 
Set the dado to cut 36 in, in depth and 
lay out pins and sockets the same width 
Mark the location of each pin and socket 
‘with ines squared back from the end 
(tit the socket na Sawn i Fig. 1; 
then place the miter gage on the opposite 
ide of the table and cut the other half, 

The tongued or keyed radial joint’, 

i 9, is necessary when building up & 
circular column. Trim the stock to the 
dangle, then slot the edges at right angles 
to the face as in Fig, § for the keys, 


fi ie 


Fig, 9. Eleven dificalt joints that can be made quickly and easily by the amateur who owns 


ine sew. Of course, these elms cas be made by hand i necessery, 
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GLUING SMALL ODD-SHAPED BOXES 


‘hwarded Best 


y amateur woodworkers 
‘would like to fashion small, ol 
shaped gift boxes. of decorative 
‘and individual designs. This i 
not dificult to do, A'mivee hor wil 
give the correct angles for siyin 
the edges of pieces that are co form 
the sides of boxes with more than 
four sides; casein or other high 
sade glue’ will fasten the joints 
Permanently; and a clamp for holding 
the pieces in contact while the glue sets 
can be made as shown in the accompany 
ing illustrations. ‘This clamp was devised 
by my brother, W. F. C. Anderson, who 
makes wood carving his hobby. 

‘The screw for tightening i 
taken from a small C-clamp, 


rig is 
The main 


USES LIGHTHOUSE MODEL 
FOR WINDOW LAMP 


oR by an 
iusteation "that 
appeared in th 
magazine (P.S.M., 
Dee. "30, p. 67), 
John Tabb, — of 
Erie, Pa, but the 
realistic model of 
the Cape Hatteras 
C lighthouse 
Siow mterse 
companying 
fostapher It te 
really a large 
tleetele table lamp, 
Mr. Tabb keeps i 
on a sand pear 
one ‘of the front 


‘ashing 
button” in the lamp socket at 
the main shaft to obtain a mot 
effect at night, The model is constructed 
almost entirely of wood. The shaft is 
turned 414 in. in diameter at the base, 
2% in, at the top, and 18 in, long. ‘This 
ests on a built-up octagonal base. The 
glass top which incloses the bulb is a 
heverage glass of the many-sided or pris- 
‘matic type. ‘The top balcony and conical 
cap are of ‘wood, the handrail stanchions 
are nails, and the handrail itself is fiber. 
‘The shaft of the lighthouse is painted in 
the usual “barber pole” fa Such a 
light could be used for decorative pur- 
poses in an informal garden, 
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‘outer block is of brass 16 by 14 by 114 
in,, threaded, and with two smail channels 
cut through halfway to receive the small 
wire cable, The inner block has, slanting 
holes for the cable to pass through, and a 
depression for the tip of the screw; and 
for a six-sided figure the lower surface is 
machined at an angle of 120°. The other 


OLD AUTO HORN BECOMES 
A FLOWER HOLDER 


Tuose who take pleasure in making 

‘useful from cast-off materials 
ly convert a discarded auto horn 
nus motor and housing—into an 
unbreakable, yet attractive, flower holder 
or vase. The horn may be left as it is 
for decorated as desired. The one shown 
in the illustration above was coated with 
liquid bronze. and a sprig of fowers was 
stenciled on in black. ‘The color scheme, 
however, is largely a matter of personal 
choice. “To make the vase hold water, a 
large cork is inserted snugly into the hole 
in the bottom. If the cork is not sufi- 
ciently water-tight, a little paint or melted 

Tun around the edges will solve 
Ai desired, felt can be glued 
fon the bottom. —FaaNs W. Haart. 


corner pieces from 3-in, 

wand brass rod in which a 120° channel 
has been machined, With « hack saw this 
rod is cut in suitable sections, and in the 
round part of each a notch is sawed to 
keep the cable from slipping. Obviously 
a similar clamp could be made for gl 


ing boxes with any desired number of 
sides. 
The clamp illustrated was construct 
ally for a hexagonal box of a given 
dimension. ‘The cable. was therefore cut 
at the proper length and the ends dipped 
in solder to keep them from passing 
through the outer block of the clamp. For 
hoxes of varying measurements, a small 
clamp should be placed on the cable to 
allow adjustment—Hvent M, AXDERSON, 


CHAIRS REPLACE CAMERA 
TRIPOD IN EMERGENCY 


Tr vou take photographs—and in these 
days, who doesn't 
caught from time to time without a tri- 
pod when you wish to take a time expos: 
lure. Take two chairs of the same height 
and set them as shown so that the tops 
fof the backs form an acute angle; then 
lay a book or any flat object on them to 
make a platform for the camera, Any 
Gonvenient article, can. be slipped. under 
the camera to tip it.—F, B, 


‘A book or drawing board placed on the tops 
Of two chairs serves ta support the camers. 
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iy by 
ne who. fs willing 
to trys he sald ob 
this galley it oe 


R IMAN soldiers went to sea at 


times “in great, slave-rowed galleys and 
fought desperate battles with enemy flets 
‘They were led in action by a consul or gen- 
ceral—there were no Roman admirals—on 
hoard a fast, richly omamented galley 
which gleamed lant colors and 
rilded carvings from prow to stern. Such 
4 galley has been chosen as the subject 
for the new model in the Por 
‘Sctexce MONTHLY series of historic ships 
It has the advantage of being very easy 
to make while at the same time it is unu- 
sual in design, colorful, and exceptionally 
decorative 

Most of what we know about the 
Roman galleys has been gathered from 
‘coins and sculptures and from some vague 
descriptions, amplified recently by many 
details found when the Emperor Caligula’s 
zalleys were retrieved from the bottom of 
Lake Nemi, Italy. All the available evi- 
dence has been studied and used in design- 
jing and constructing the model illustrat 
Iv is not one of the largest galleys. with 
built-up castles and heavy engines of de- 
struction, but a large, speedy vessel such 
as might’ have been used by a consul oF 
general 

‘These vessels were rowed with one or 
more tiers of oars, One tier (unireme) 
would be the easiest to make, but two tiers 
are more interesting. These make the 
model a bireme. A third tier may be 
added, which would turn it into a frireme. 
Beyond this it is not feasible to go; for 
‘while one reads of galleys having up to 
Torty banks of oars (tessaraconter), these 
probably were bargelike craft with that 
umber of men to each oar. 
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We know that these vessels were bright- 
ly painted and well carved and gilded, but 
here are no records telling exactly how. 
‘This gives us considerable latitude to exer- 
cise our artistic talent in carving and paint- 
ing our model, as long as we keep to con- 
ventional Romanornament. Encyclopedias, 
histories, ‘and other reterence 
‘books ofien contain illustrations of Reman 
designs, and every large library or museum 
has informative material on this subject 
should you wish to use more elaborate 
mamentation than that shown, 

"To the scale of 1/6 in. equals | ft, real 
galley 114 ft. long and 26 ft. in’ beam 
wwould be represented by a model of 19 
jn Tength and 45-in overall bear; with 
a height to the masthead of 12 in 

In building this or any other ship model, 
the one thing that is most likely to insure 
your success is to work from 
full size drawings. You can obt 
by sending $0 cents to the Blueprint Serv- 
ce Department. of Porvtar  Sciexcr 
Moxratty for Blueprints Nos. 138 and 
139 (sce page 09). This is a very low 
price for blueprints that contain so much 
Information and have cost. so much to 
prepare—hundreds of dollars for the 
Gesigning and drafting and for the print- 
ing plates. Before this mazagine set out 
{0 popularize ‘ship model making. such 
blueprints 2s could be abtained from ship 
model dealers—and they were not simpli- 
fed for beginners—were never sold. for 
Jess than two or three dollars a single 
sheet and from six to nine dollars a set 
You will, therefore, save yourself, much 
work at 4 nominal cost if you make use 
‘of the Roman galley blueprints. 


Capt. E. ARMITAGE & McCann’s /atest and simplest ship model 


eA Gorgeous 


“7 Roman Galley 


clash of hand-to-hand com- 
nd the groans of galley 
driven by the lash once 


echoed from. ships 
such as this—symbol 
of the power and 
glory of Rome. 


For the hull block 4, obtain a piece of 


pine 134 by 514 by 18% in, (oF glue face 
to face two pieces of half that thickness) 
From the half-breadth plan (given full 
size on Blueprint No. 138) mark the out- 
line of block and the center lines,» At 
the bow, mark the upper level @ on the 
top of the board, and the lower level a 
on the bottom, Cut the wood away to 
these lines. 

‘Now cut the ends to the lines shown 
fon the sheer plan, Cut the lower cor- 
nets to the line given in the cross section 
Note that above the molding the curve 
is concave or gouged out, while below 
the molding the curve is convex. ‘The eut 
running from the top to the curve of the 
rain is slightly concave. 

From a piece 114 in, thick cut block B 
with which the stern is built up. Its out- 
Tine is shown at 6, Shave this with a 
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slight curve to_ 56 in. in thickness at the 
forward end and glue it on; then cut the 
stem down in a series of Steps to meet 
the main hull block 4. Continue these 
steps as if they were moldings as far as 
shown on the sheer plan, 

Cut another block, C, $4 in. thick to 
the lines ¢ and glue this'on the bow end. 
Notice that it projects beyond the upper 
level of piece A. 

Prepare piece D, $4 in, thick, and 74 
in, wide, to fit tightly’ between B and C 
when glued along the center of block A. 
It will be about 1134 in, long 

Run a molding as shown from the point 
of the horn along the upward slope, and 
‘another to meet it and go right around 
the stem. For this I used a square strip 
of chairmaker's spline, but thick braided 
fishline, celluloid, or pine will do Steam 
the molding, if necessary, to bend it 
around the siern, or join it neatly there 
Glue and nail it on with ¥4 in, long bank 
pins, 

‘Now cut two strips of semihardwood or 
thiee-ply wood not more than 16 in. thick 
to the lines shown at £ in the sheer plan; 
that is, to fit in the rabbet in B aft, to fit 
‘against the straight edges of C on each 
side, and to overlap the bull 3/16 in 
‘The’ top edge of these pieces are level 
with Band C 

Before fastening on strips B, bore the 
hioles for the oars. I made the holes 3/16 
fn, in diameter $0. that the oars would 
have room to work, but later T had to 
lash the looms (handles) to keep them in 
position. It would be easier to bore the 

oles as shown s0 as to fit the oars; then 
‘touch of glue will hold them. If this 
is done, the holes will be the size of the 
ars and will, looking from the outside, 
point up and forward. [arranged the 
bars as if they had just been lifted out 
‘of the water at the end of a stroke, because 
that gives the model a forward) moving 
look. How {0 make the oats will be told 
next month, Glue and nail pieces Ein 
position and chamfer the forward end of 
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pothing short o 
raph shows bow graceful 


each to agree with the angle of C (see the 
half-breadth plan), 

‘The model will look almost as well if, 
{instead of separately fitting in the long 
central piece and the bulwarks, you use a 
solid bull and make B and C in one con- 
tinuous thickness of 54 in. from end to 
‘end, with a wedge-shaped piece glued on 
aft to give the rise and with the oar holes 
bored into the solid wood. If you do 
this, cut the large piece to the ‘outside 
dotted line of the balf-breadth plan, 

Whether the hull is solid or hollow, the 
deck will be the same, except that for a 
solid hull the center of the deck will not 
be cut out, Cut the deck from as thin 
‘wood or plywood as you can obtain and 
follow the outline given on the deck plan, 
‘Then, for a hollow hull, cut out the whole 

central rectangle indicated by the 

dines, Glue this to the hull 
extended deck (ap 

width on both 


sd wal proportioned i is 


side at the heights indicated 
Section. In these, glue strips of wood 
4 in. wide and the thickness of the saw 
blade (say 1/16 in.). ‘There will be one 
bench for each oar, each one a litle for- 
ward of its respective oar hole. From 
hnull block A to the outer comers of these, 
flue pieces of wood 34 in, square for posts 
(see ross section), 

‘The apostis requires brackets to give 
the appearance of, support on the out- 
side, #0 T glued and nailed three-comered 
Pieces of Wood at symmetrical intervals, 

For the railings around the epostis, 1 
used five-ply bristol board cut as shown in 
deal F, 4 flap being left to (urn up and 
flue to the deck. ‘The railings will look 
Detter if a strip of wood 1/16 in. square 
iS glued along the inner edge at the top. 

‘The inside of the hull and the benches 

stained a light brown, and the deck 
avdarker brown, with thin coats of var 
nish stain. ‘The lower part of the hull 
ly and with a trace of green added here 
snd there, The remainvler of the hull 
requires three or more foundation coats 

‘lat white paint, rubbed down until a 
nooth, perfect suriace is obtained. Spare 
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no pains in this work, for the finish is 
most important. The hull is then painted 
ultramarine blue up to the molding. 
and the bulwarks are colored purple. 
‘To get a brilliant effect, paint these parts 


with flat color a shade fighter than the 
final color, and afterwards give them a 
coat: of artist's ail color, 

‘The edge of the deck and brackets are 
left white, and the railing is painted a 


snd hal-breadth plan, cron vection, and details of cat 


bright but not gaudy red obtained by mis- 
ing geranium ted and light red. The top 
‘edge of the railing and molding are black, 

‘The superstructure, rigging, rail, and 
other details will be described next month, 


Cardboard Jardiniére Rivals Pottery 


LTHOUGH it has the appearance of 
ing an expensive piece of pote 
tery, the jardini¢re or flowerpot 
holder illustrated’ is nothing more than 
cardboard. and paper. It is light and 
Unbreakable, fits the flowerpot it is 
designed (o' conceal. and costs next to 
nothing. ‘The materials are half a dozen 
pieces of cheap cardboard about 1/16 in, 
thick, a roll of gummed paper 214 or 3 
in, wide, a knife, several tubes of water 
colors, shellac, and varnish 
First draw the top on a sheet of card 
board as shown at A, making the inner 
circle %4 in, larger in’ diameter than the 
flowerpot. ‘Then divide the outer circle 
into the desired number of sides; this will 
give you the width of the sidepicces at 
the top. Next draw a pattern for the 
sides as shown at B; the exact shape is 
not of especial importance. Cut out as 
many. sidepieces as necessary and sc 
straight knife cuts across them as in 
cated by the arrows in the edge view C 
Complete laying out the top as shown at, 
D by drawing a circle 1 in. inside the 
inner circle previously drawn and mark- 
ing off ¥%4-in. wide tabs on the outside 
edge. Cut out the top and bend down the 
tabs as indicated. Glue the upper edges 
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Of the sidepieces to the long, narrow tabs; 
hen turn the holder upside down and fas- 
tgs the ies together with numerous all 

ces ‘paper stuck on the 
Rise, “Cot a, number of omamental 
shapes from the gummed paper—flowers, 
geometrical units, or what you please— 
and stick these on the outside. Also run 
‘a reénforcing band of cardboard around 


the inside edge of the top to cover the 
tabs, and bind the rim with gummed 
paper. Paint the outside with two coats 
of water colors. ‘The best method is to 
work out a cloudy, marbled effect for the 
background. Apply a heavy coat of shel- 
lac; then flow on a coat of waterproof 
spar varnish—Jous J. pe Viwx, 


‘The assembled flowerpot holder and patterns 
fee cating the aidepieces 258 the toppiece, 
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GLASS CHIMES FORM NOVEL DOORBELL 


Jarawese wind chimes, which consist 
of several pieces of thin glass and are 
sold for as little as ten cents, can be con- 
verted into a unique electric doorbell 

If a strong electromagnet is not avail- 
able, make one by winding magnet wire 
around a soft steel core, The magnet 
Mutated is 4 in. thick and 2 in. in 


o 
Fasten the magnet by means of an angle 
iron or bent piece of tin to the lower face 
af a block of wood. "Cut a number of 
glass chimes from the original rigging and 
tack their strings in'a row in front of the 
magnet, spacing the tacks about }4 in. 
apart,.'Fasten a soft irun nail in loops 
made in the suspended strings so that the 
head is 14 in. away” from the magnet cor. 
Mount the block in any convenient and 
inconspicuous Tocation 

‘The wires from the magnet lead to a 
bell transformer ‘or battery and to. the 
bell button, "When the doorbell button 
iS pressed, the magnet draws. the nail- 
eat! forward. with a snap and sets the 
‘glass tinkling. 


SHELLAC BRUSH 
KEPT SOFT IN 
JAR CAP 


To xexr a small 
quantity of shellac, 
Brushing Icque, oF 
enamel in good con 
dition and the brush 
soft and. ready for 
instant use, punch 
or drill a 34in, hole 
in the screw lid of 
alas jar, such as a 
discarded. mayon- 
naise container, and 
solder a. tire-valve 
dust cap over the 
hole, ‘This will make 
it possible to. leave 
your brush in the 
liquid so that it ill 
not become stiff or 
need to be cleaned each time it is used: 
and the painting material will also remain 
ina fluid, usable condition instead of 
becoming tacky, as it does when not kept 
in a tightly closed. container. 

Since a brush should not be allowed 
to rest on its bristles, itis well to wrap 
cord or tape around the handle so that 
it will stayin place when pushed up into 
the dust eap—C. E, P. 


Shellac 
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Pleted, the winding is shellacked 


PENCIL STEADIES END 
OF LONG T-SQUARE 


Mecnawtcat drawings, must often be 
Jaid out, especially in the home workshop, 
fon a sloping drawing board which 

shorter than the T-square used 
‘The right end of the square has an annoy: 
ing tendency to slip down, While there 
are, of course, various excellent. device 
Available to steady this end of the square, 
practical substitute can be made as 
shown from a lead pencil and a. strong 
rubber band. By occasionally “drawing 
the fingers over the band towards the left, 
the pencil can be kept in strong. contact 
with the edge of the board, yet the square 
an be moved freely up and down the 
Grawing board. It is best to use a new, 
Uunsharpened pencil as it will be smoother 
and longer, presenting a better beating 
surface—Frask W. Bexrury, Ju, 


WOODEN HOLD-DOWN IMPROVES JIG SAW 


Tasers’ The blocks 


Low priced jig saws rarely have a hold- 
down t0 keep the saw from lifting the 
‘work on the up-stroke, but one can be 
made from wood without difficulty 

‘Into a base of suitable size—mine is 2 
by 6 by 22 in—fasten an oak upright 1 


by 2 by 16 in, in the position shown, us- 
ing strongly mortised, glued, ‘and 
screwed joint. Lay out the hold-down arm 
ona piece of 1 by 2 by 18 in. hickory or 
other very tough wood. It should be 
slightly bow shaped, about 1 in. square 


the lange end and 34 in, at the other 
4. Make the presser foot from a piece 
sirap steel by filing a noteh in one end, 
bending it slightly, and fastening it with 
two serews on the’ underside of the arm. 
The arm holder which slides up and 
dlown the post is made of three picces— 
two blocks 114 by 2. by 
3 jn., one of which goes 
behind and the other in 
front of the post, and a 
piece of plywood '3 by 6 
in, which is screwed. to 
the flat sides of the other 
two pieces in such a way 
as to hold them ? in. apart 
the width of the post 
The two blocks are mor: 
tised on the side opposite 
the plywood to receive the 
farm at a slight angle. This should be 
done in such a way that the assembled 
holder and arm will it the post. snugly. 
Place the stw on the base, line it up 
with the arm, and fasten it." To adjust 
the hold-down for any thickness of stock, 
‘merely raise the sliding arm holder, slip 
the work under the foot, and press down 
oon the holder. The pressure at the tip of 
the arm makes the holder pinch the post 
tightly. To release the arm, slide up the 
hholder—Le Rov vax Tassti, 
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Hints of Value # Auto Workers 


jce and repair jobs that have 
been dane on your, automobile is 
relatively simple job. All you 
‘small notebook in which to enter 
wus items, In practice, however, 
it work out that way. ‘Being out 
the notebook is forgotten and the 
record is neglected until itis useless. What 
you need is a record that will be con- 
‘santly in sight to act as a reminder to 
make entries when the jobs have been 
done and also to indicate when additional 
service operations are needed. If you 
keep your car in your own private garage, 
the walls of the garage form an ideal place 
for the car's service record. Or you can 
Lup large sheets of paper. 


Fig. 2. Manner of connecting clear 
Tighter to awiten'to head of thieves 


PT HE removable type cigar liter is 
‘a convenience, but the fact that it 
is easily removed’ may result in its loss, 
‘especially in public garages. 

‘If the lighter is wired as shown in Fig. 
2, no one will steal it, Instead of con- 
necting the wire from the cigar lighter to 
the battery cable hack of the ammeter, 
the wire is attached to the movable con: 
fact terminal of a two-way switch, as 
shown. One of the remaining switch 
terminals is conneeted to the battery cable 
back of the meter and the other terminal 
fs connected to the wire leading to the 
hom button at any convenient point. 
When the switch is thrown to the hom 
‘button side, 2 pressure on the cigar lighter 
‘will blow the horn and the heating  cle- 
ment in the lighter will not glow. 
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THEN a caris, run 
far in daylight 
several days in succes- 
sion it is common prac- 
tice to reduce the gen- 
erator charging rate 
However, when such 
‘use is alternated with 
hight trips, no single 
setting of the generator 
charging rate gives the 
proper results. Figure 
5, below, shows a way 
‘out of the difficulty. By 
the use of an extra gen- 
erator cut-out, wired as 
indicated, the’ charging 
rate is “automat 
ut down in the day- 
time and automatically 
put back to full charge 
at night. Only the fine 
winding on the generator cut-out is used 
and the fixed resistance should be set t0 
allow about five amperes to flow when 
the generator is set for ten or twelve 
amperes, the usual charging rate, 


‘a eutomaticaly changed. 


AN gicallent way to work out an elec- 
trical method of left. and 
right tums is shown in 


light is wired to its own steering wheel 
button. Red arrows against a black back- 
ground could be used instead of lettering. 


Automatic Adjustment of Generator 


WIN A $10 PRIZE 


Each month we award $10 for 
the best idea sent in for motor- 
ists. This month's prize goes to 
Emil J. Novak, Omaha, Nebr. 
igure 3). Contributions are 
requested from all automobile 
mechanics and if published will 
be paid for at regular space rates. 


= 


[735 ,ften desirable, when, the car is 
put in a age, to fix things $0 
that no one'can lift tbe hood and monkey 
ne. Figure 5, above, shows 

‘hood! Iatches which 


ofthe hood. 
‘The latch blocks are made from 34 by 
2 inch bar iron beat to a right angle, 
slotted for the hooks and drilled for the 
inches a han, 
to the frame of 
Seed basis 
are 
bent’ from balts 
and. are held by 
the bolts that are 
used to attach 
the handles to the 
hood. The latches 
are made of Jé- 
finch stock bevel- 
ed 30. that. the 
Hook will snap 
into place when’ the hood is lowered into 
positon. ‘The’ release buttons ‘can ‘be 
Iounted either underneath the dash or on 
the dash, 


eres 


x? 


N EASY way to fix cotter 
say ‘be slipped into ti rinles 
shown ie Fig. @° Place sail or amall 
piece of wire between the split points 
and squeeze the tips together with a 
of pliers as shown, This meth 
sapceadiy settee Gan tse bas. 69 
be pushed into a hole hard to get at. 
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” AKE a look at these," 
friend of mine, handi 
bunch of photo prints 
disgusted. I've taken enough 

pictures this summer to paper a room, and 

ach roll is worse than the last, Do you 
think there is something wrong with my 

The pictures certainly were poor. ‘They 
were about as dull, gray, and uninterest 

ing a lot of snapshots ab I've seen in a 


long time, 
There's nothing wrong with your 
camera,” I told bim, 


‘and there isn't any 
thing much wrong with the way you use 
it, either, The trouble seems to be in the 
finishing. Probably the film was devet- 
oped in stale, worked-out developing solu 
tion, and the printing is bad—look at the 
thumb marks and stain: 

“Well, anyway’ it's a relief to knovw i 

‘c my fault,” he said more cheerfully 
If the finishing is to blame, 1 guess 
there's nothing T ean do about it." 


VEY, don't you took up a, better 
photo finisher?” I asked, “Or 
develop your own films even if you have 
somebody else make the prints, If it 
isn't right, the printing can be done over 
again, but if the film is spoiled that means 
good-by to the pictures 

T don’t know enough about 
to develop films,” he replied. 
ably. spoil them al 

‘Spoil them!” L echoed. “If you have 
sense enough to stir the sugar in your 
coffee, read a thermometer, and tell time 
by looking at a clock, you can develop 
films much better than the poorer photo 
finishing. establishments, 

“And T don’t have to know any chem- 

he asked doubtful 

jot a bit. You buy the developer 


Tid prob- 
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prepared either in powder oF con 
centrated. liqu —fixing salts the 
same way. All you have to do is mix 
them with the right amounts of water. 
Full directions are on the p 
‘What have the thermon 
lock got to do with it?” he 
L explained that developing fims or 
plates or film packs is a chemical action, 
and like all chemical actions, it dep 
fon temperature and time, Furthermore 
if the strength of the developing solution 
and its temperature are always kept the 


Nine Simple Rules 
Insure Success 


Use freshly mixed developing solu 


Always mix the developer to the 


same strength. 


Use a ymeter and keep devel- 
oper between 62° and 68° F. 
Always develop your films or plates 
the same length of time. 

Use acid fixing solution and renew 
it Frequently. 

Fix films for twice as long as it 
takes for yellow to disappear. 

Wash them for half an hour in run | 
ning. water. 

Hang to dry in cool place where 

air is circulating 

Thoroughly wash trays or tank as 
soon as the job is Snished. 


w to Do YOUR OWN 


Dieccianine 


The work is easy and the results 
better than you obtain from some 
“hurry-up” professional finishers 


By FREDERICK D. RYDER, JR. 


same, the time required to develop a film 
will remain constant, Knowing the in 
portance of maintaining a constant de 
eloper strength and temperature is the 
first secret of successful d 
far ay the amateur photographer Is con 
The second secret is to stick like glue 
to one brand and type of film of plate 
and one brand of developer. 


HERE are hundreds of different de 
velopers. They are all capable of giv 
ing perfect results, but they differ greatly 
as to the strength of solution and the time 
heeded to got results, Furthermore, the 
action of the various developing chemicals 
varies with the type of plate or film used 
Obviously, when success depends on 
ting your developing procedure complete- 
ly standardized, experimenting with dif- 
ferent chemicals only postpones the day 
when you can guarantee yourself a p 
fectly developed negative for every’ film 
that you expose. 

My friend, after 1 had convinced him 
that he couid successfully develop his 
own film, wanted to know what apparatus 
he needed. I suggested that he put a 
good photographic thermometer at the 
top of his shopping list 

From that point on, the amateur will 
have to decide for himdelf what he wants. 

In the right-hand photograph at the top 

his page is shown the simplest pos- 
sible equipment that is capable of perfect 
work. It consists of a thermometer at 
fone dollar and a quarter, two glass or enam- 
el ware trays costing thirty to sixty cents 
each (Soup plates can be used instead of 
trays), a half dozen tubes of developing 
powder costing five cents a tube (one tube 
will develop two or three six-exposure 
rolls if done one after the other), a half= 
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pound carton of acid fixing salt cost- 
Ing thirteen cents, and a folding, can- 
dle-type dark room lamp that costs 
a quarter. 

While tray development requires 
the least equipment, it must be done 
in a dark room and ‘it calls for a cer- 
tain degree of manual dexterity. A 
wet film is about as easy to handle 
asa slimy eel, so the beginner 
{quite likely to spoil pictures with fin 
ser marks and miscellaneous scratches. 

T strongly recommend tank devel- 
opment instead of trays for the ama~ 
teur. The photograph at the end of 
this article shows a standard type of 
roll film tank, a film pack tank, and 
aa tank that can be used for plates, film 
pack, or cut film. Tank prices range 
from two to eight dollars depending on 
the type, the size, and the material of 
which the tank is made. ‘The chief 
advantage of tank development is 
that it permits you to standardize 


your development procedure to the 


Hrere’s a Chance for 
You to Win $10 


Porciae Scuxes Moxrity will pay 
$10 for the most photographically per~ 
fect picture submitted on or before 


Mail both print and negative 10 Pho- 
tographic Editor not later than October 
1, and mark your entry “September 
Photo Contest.” If you wish the print 
land negative returned, send a self= 
addressed, stamped envelope with entry. 


When the temperature goes above 
sisty-fve degrees, the film. surface 
becomes very soft and is easily 
injured. In winter there is no trou 
ble in keeping the solution down to 
that temperature. In fact, on cold 
nights you may have to’ add ‘hot 
water to keep up to sixty-five degrees 
In hot posta e ice to get the solu- 
tion down to the proper temperature 

‘Determining the length of time to 
evelop your film, either in the tray 
or in the tank, is easy if you maintain 
a standard developer strength and 
temperature. For your fist attempt, 
ty five minutes in Lay development 
or twenty minutes with the tank. If 
‘Your negatives give prints that are 
dull, gray, and lifeless, increase the 
time of development about twenty 
Percent on the next roll and keep on 
Increasing it till you get clear prints. 

fon the other hand, you find your 
first 'roll gives harsh prints, cut the 
time twenty percent, 


Jast degree and therefore insures per- 
fect results. But the fact that no 
dark room at all is needed for roll film 
tanks and a dark room is needed only to 
oad the tank shown at the right in the 
‘group is a worth while feature, 

Complete information for manipulating 
each type of tank is furnished by the 
maker, s0 it is not necessary to go into 
details on this point, 

Because it works very rapidly, metol- 
hydroquinone developer is. popular for 
tray development. For use in tanks, there 
is no choice between the ordinary tank 
powders, also called pyro powders, and 
the concentrated liqull developers of the 
rodinal type. liquid developers are 
of course, quicker to use because there 
is no waiting for powders to dissolve. 


thet act that 
end of the jack of clubs. TE 


secret of 


he ‘pack fe then "ited 
Closet. the. cer ax abown 
ra) when the abort card 


peaes by, and this indicates 
qo''reveal the ‘unknown card 


While it is possible to develop films 
with the developing solution at tempera 
tures up to seventy-five degrees Fahren- 
hheit, do not use a developing solut 
temperature above sixty-five degrees if 
there is any way to avoid it, 


Ts 
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How to make your own prints will be 
Mr. Ryder's topic in the October issue 
Meamwhile, he ‘will be slad to criticise 
prints provided they are accompanied by 
the mepatives and a self-addressed, stamped 
envelope; and he will also answer any 
‘questions on photographic matters. 


THREE MYSTIFYING CARD TRICKS 
REQUIRE NO SLEIGHT OF HAND 


derless backs, remove the jack of clubs, 
and trim off 1/32 in, from one end with 
photographer's trimming shear. ‘Then 
round the comers with scissors so neatly 
that the card will look exactly like the 
others in the pack. 

Place the jack on top of the deck and 
ask someone to choose a card, Have him 
return it 10 the top of the pack (which 
places the chosen card over the jack) 
and cut the deck a number of times, 
Now “riffle” the cards close to one ea, 
and there will be an audible snap as you 
riffle past the jack. Cut the cards at this 
point and show the bottom card of the 
top half, which, of course, will be the 
card chosen. 

In the same way you can pick out the 
chosen card with the deck held behind 
‘your back. Simply grasp the cards at the 
ends and cut them. “The cut always takes 
place easiest at the shortened jack. 

Place an ace over the jack, have the 
cards cut as much as is desired, and with 
the deck on the table you can always cut 
to an ace. If a spectator tries it, he will 
be naturally inclined to grasp the deck 
at the sides when cutting the cards, and 
there is little chance that the secret Will 
bbe revealed—Krxxett MURRAY. 
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Hints on Grinding Form Tools 


By HECTOR J. CHAMBERLAND 


I, ‘THE small shop where low cost of 
production is an all-important factor, a 
sefeat saving of materials and labor ean’ be 
effected by shaping forming tools on the 
surface grinder rather than. in the miller. 
‘A comparison of costs such as that out 
lined in a recent issue (see P. S, M., Aug. 
"31, p. 85). shows conclusively that the 
grinding wheel offers the most, efficient 
‘and economical means for bringing small 
forming tools up to shape. 

Where the flat type of forming tool 
fs in general use the mechanic in a. small 
shop can make even a greater saving by 
designing @ shorter tool and using it in 
the interchangeable tool holders. illus- 
trated in Fig. 5. Of course, in the case 
of tools over 234 in, in width tool hold- 
fers would not supply: sufficient support, 
bbut on the smaller tools they are an eco- 
nomical convenience. ‘The money saved 
throtigh the use of less material for each 
tool can be used to buy a better grade of 
stock. Forming tools to be used in hold- 
ers should be 4 to 34 in. thick and should 
be ground all over. 

Forming tools with a lowest step or 
drop under 35 in. can be rough round 
entirely without a preliminary roughing on 
the shaper, Take for instance the tools 
shown in Fig. 5; these can be rough 
ground to within 1/32 in. of the outline 
And then finish ground after the wheel 
has been re-dressed to insure sharp cor- 
ners. In grinding the smaller tool 
Fig. 5, a double angle was formed on the 
‘wheel ‘and both angles cut at the same 

For the larger tool the angle was 
formed on one face of the wheel and sep- 
arate cuts taken. 

‘Threading tools can be made quickly 


with the grinding wheel. For a plain tool 
of this type, a double angle is formed on 
the wheel as in Fig. 3. Roughing the 


tool first by hand will prevent overheat 
ing in finishing. The tools are held in a 
vise at the proper angle and are finished 
in one setting. For Acme threading tools, 
the twin fixture illustrated in Figs. 1 and 4 
is the best suited. This type of fixture 
‘can be designed to hold ordinary thread- 
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onstruction ef the 
‘Extare is shows 
the top of Figs & 


ing tools or tools with a 5 
‘The flats of the tools should 


fectly concentric by removing the same 


amount of stock from each side, After 
rrinding one side, reverse the tools and 
finish the opposite side by adjusting the 
hhandwheel to the previous reading. 

‘The exact thread size can be obtained 
by grinding the flats to fit the gage. The 
middle slot on the fixture is used to hold 
the tool during this operation. Acme 
thread tools thus ground are identical all 
‘over including the length. These can be 

ited to a holder as in Fig. 4 and are 
interchangeable. 
; - 


Ky scar to om aanet 
ACME TOOL. THREAD GRINDING FIXTURE ¥s 


T eo} 
\\ iy 
] loo 
Pa aft aE ee 
4 Ne err stock caouno rots (next nem A) FORMING A CONCAVE RADIUS 


Hower FoR ACME TOOL BITS 


e"roughed to shape by ha 


In shaping plain radius forming tools, 
which are common in most shops, we find 
that a 34-in. full radius is the largest that 
can be made with the face of the surface 
grinder wheel, Of course, a portion or 
Segment of a much larger’ circle can be 
made regardless. of the width of the 
wheel. To obtain a full convex radius 
from 34 in. up to 1% in the circular 
type of tool shown in Fig, 4'wil be found 
the most economical. Holders of vari- 
ous sizes can be made for these tools 
Allowing .015 in. for grinding, these tools 
are bored, faced, and turned in the usual 

By reducing the rake on a 


‘manner, 


(ssomon Zi 


: CipcuLar Panis 
Forming Took 


Wir THe Weel DIAMETER 


Fig. 4 How the Sature for forming threading tools is constructed: a holder for 2 
threading tool; a circlar radios forming tool; ad bow concave radii can be formed. 
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width of 1/16 in, of the cutting 
edge, the life of a radius tool can 
be lengthened, since it will allow 
repeated grindings without causing 
any appreciable difference in the 
diameter. Within the range speci- 
fied, these forming tools can be 
made as outlined cheaper than in 
the miller. However, when the 
radius is large, making it inadvis- 
able Co use the above type of tool 
the tool should be of the usual 
dlesign—formed with the radius 
milling fixture, The tool may be 
as small as % in, in diameter, 

When a full concave radius over 
34 in. and up to 354 in. is required 
it'can be shaped readily in the mil- 
Jer with a cutter ground to the 
desired diameter. ‘The tool may 
be finish ground by utilizing the 
diameter of the grinding wheel. 

It should be borne in mind that 
4 wheel on the surface grinder can 
be accurately dresed with di 
‘mond to any size by using the graduations 
‘on the handwheel to obtain the measure- 
ment. As only a few thousandths need 
be removed in finishing the form tool, the 
diameter of the wheel is not materially 
‘fected in the process, Measurements 
should be taken on the grinding wheel 
with a micrometer whose contact points 
are protected with paper, Of course, all 
measurements must then be corrected for 
the paper thickness sep canbe meas 

as shown in Fig. 2 


TWO TIMESAVERS 


IN SHOPS where considerable vise work 

is done, the addition of removable pins 
as shown'to the vise jaws will prove a 
convenient timesaver when working on 
connecting rod caps or similar pieces hav- 
ing two oF more holes. ‘The pins, which 
are made. a neat sliding fit in the holes 
fof the piece of work to be held, are 
threaded at one end and the top surfaces 
of the vise jaws are tapped to receive 
them, This allows the pins to be removed 
‘when they are not needed, Another kink 
which the writer has found useful in 
machining lat plates in the lathe ate the 
spacer blocks also shown above. These 
blocks are placed under the work and 
serve to bring the outer surface of thin 
stock beyond the tops of the chuck jaws. 
‘The blocks are made rectangular in cross 
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Holders should nor be used on tools over 20 im wide, 


When shaping a grinding wheel under 

in diameter, the extension or high- 
speed attachment ‘should be used. As 
most surface grinders have a capacity of 
7 in, a wide range of concave radii can 
thus be obtained. As shown in Fig. 4 
‘only about 1% in. of the surface of the 
wheel should’ do’ the cutting. For this 
operation a 46 J heel will prove very 
satisfactory. By cross-feeding very close- 
ly and taking a cut of not more than ,0005 
jn. a smooth accurate cut can be obtained. 


FOR MACHINISTS 


section so that two adjustments as to 


height can be obtained by merely turning 
the block from one other. 
Bail, wire, bent to the shape shown and 


set in small holes drilled in the ends of 
the blocks, serve to hold the blocks 
against the’ jaws of the chuck while the 
‘work is put in place —R. H. Kioour. 


AKELITE is best drilled with 
‘2 drill ground to start through 


begins 
of the work. 


Keep your 
in, undersize; it ix 
maintain a perfect fit for the key. 


A milling, machine vise, rotated 
by hand, will serve in 
fancy a rotating table for the 
‘milling of contours. 


A designer or draftsman can 
increase the volume of his work 
Tess labor if he will take 
time to make up small celluloid 
templates for fillister, 
roundhead serews, and all 
Jar details that are used again 
again in his drawings. 


Ita reamer is ground correctly 
but cuts oversize that 
the machine is out of alignment. 


‘The reamer should be relieved to: 
wards the back end sufficiently to 


ELECTRIC IRON HEATS TEMPERING BATH 


AUNIQUE ad efficient heater for tem- 
ering. small “hardened steel tools 
such" a6 punches and dies cam be made 
from an ordinary electric iron in the man- 
per illustrated. "The electric iron is held 
bottom up in a vise and a tin can of other 
similar metal container two-thirds full of 
quenching oil is placed on top of the iron. 
The paris to be tempered are held in 
basket made of wire mesh hanging in the 
cil. A length of steel rod passed through 
the mesh of the basket and allowed to 
rest on the edges of the can will serve 
to support it. Another can is placed over 
the top of the oll container and serves as 
3 hood to Keep in the heat. A hole is 


punched in the top of this can to take a 
thermometer, the lower end of which rests 
in the wire mesh basket. By allowing the 


iron to heat for about forty minutes, a 
temperature of 425" can be reached (equal 
to a straw temper). Such a device has 
heen in use in one shop for three years 
and has proved entirely satisfactory. The 
tools, being drawn very slowly. are given a 
tough temper—S. A. AsquiTH. 


For very small work it is sometimes 
necessary to have a lap of such a diameter 


that it cannot be split with a jeweler’s 
saw in the usual way. Simply file a flat 
fon the lap to almost half its diameter. 
The fat will carry the abrasive and the 
‘other half will do the lapping —F. J. W. 
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’ LUFKIN (Rescent Tape-Rule 


FIRST PRACTICAL COMBINATION 
of the UTILITY of a RULE and 
the ACCURACY and CONVENIENCE 
of a POCKET STEEL TAPE. 


‘The Gescerr Tape-Rule is a general pur- 

FLEXIBLE pose 6-foot measure. It is just the thing 

RIGID ® ACCURATE not only for mechanies in the building 

STURDY ® COMPACT ‘Fades, ete. but also for the many thou- 
sands of others who measure, from ex 

AUTOMATIC WIND tives, engineers and salesmen to fact 

CHROMIUM PLATED workers and to amateur mecha) 

CASE Back of the Gescexr are 

and reputation of The Lufkin Ruk 

leading manufacturers for 48 years. Th 

fee wade-mark has long. identified 

the best in Measuring Tapes and Rules. 
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00 EACH ... Buy at your 


= Hardware or Tool Store or 


Stands Upright-and 
yet measures circular 
and odd-shaped objects 


Sod fran of foeaarge 
RULE, BLADE—OF tempered steel, 
stiffened by special forming, May 
he projected unsupported to wall or 
ing oF into openings. At the «ame 
ine, like ustal Pocket Steel Tapes, 


of arms 


izontally, vertically, perpen 
for at any angle. Rule blade 
ally withdrawn, automatically re- 
turned into eas 


chromium plated, 
ges, compact, handy 


Seid me Pee 
_ ‘check which wanted) 


yerated by push button. Sim- 
ple and quick 10 operate, yet rule 
Dinde is always under control. Case 
completely encloses blade and prac 
Ucally excludes dirt. Blade and ease 


A NOVELTY HOLDER FOR 
CROCHETING YARN 


‘Tins attractive little yarn holder should 
appeal to the handy min whose wife has 
{a spend her evenings alone, perhaps cro- 
cheting, while he is busy ‘in his work- 
shop, Lay out the design of the ends and 
handie on cardboard, and transfer the 
outlines to 34 in, thick walnut or other 
hardwood. ‘Cut out these parts with a 
scroll or jig saw, and in the center of the 
handle drill a cin hole for a yarn guide 
‘This hole should be countersunk on both 
ides as shown, The base is a rectangular 
piece of the same thickness, beveled on 
all sides; or a molded design'may be sub- 
stituted if a shaper or molding cutter is 
available, To hold the yarn beam oF roll 
itis necessary to tum a spindle 54 in. in 
diameter wit shoulders on each 
‘end, to fit in the recesses. in, the two 
Uprights. Bore the 3-in, holes in the end 
Dees only halfway through, and chisel 
pering groove in toward the center, 
as shown by dotted lines inthe drawing 
‘These grooves will allow the yarn roll to 
be slipped in and out at will.” Fasten the 
ends (o the base with countersunk sere 
land the handle to the ends with oval- 
headed brass screws. Sandpaper all parts 
thoroughly, apply an oil stain, and finish 
with wax-—RicHako H, SressAno 


‘WOOD BLOCK STIFFENS 
SMALL SIZE DRILLS 


Wares drilling a hole with a very thin 
deill in material which requires a good 
deal of pressure, run the drill frst through 
a block of wood that is as thick as the 
length of the drill minus the depth of 
the hole to be drilled. Hold or clamp the 
block stationary: while drilling. The drill 
cannot bend in the block, and much more 
pressure can be applied than if it were 
Lunprotected. ‘This reduces to the mini- 
mum the danger that the small drill will 
break—Entt. J. Novak 


zr cloth 
or adhesive tape fastened 
to both sides of drafting 
triangles and French curves 
and to the underside of 
the T-square are a great 
aid in keeping mechanical 
drawings from becoming 
smudged. The tabs slide 
casily, interfere very. lit- 
te, and greatly reduce the 
danger of blotting." Inex- 
Pensive automobile ash 
receivers, purchased at 
five-and-ten-cent stores, 
make handy containers for 
thumb tacks, paper clips, 
pins, and other small odds and ends used 
by a draftsman, The kind with steel clips 
can be attached instantly to the edge of 
the table, and those with suction disks 
may be stuck to the wall or other con- 
venient surface. Automatic pencils are 
excellent for laying out, as the thin leads 
retain fine points for a long time, Choose 
the cheap ten- oF fifteen-cent variety hav- 
ing long. slender bodies and no pocket 
clips. File the metal points to sharp 
‘edges so that they taper smoothly into the 
leads, leaving no ridges to. climb. the 
straightedges. Run the lead out 3/16 
in, sharpen on sandpaper oF file in the 
regular Way, and we with a twidling 
stroke, This style of ‘especially 
‘rood for laying out line drawings from 
which printing cuts are to be made. Use 
blue lead instead of black; then none of 
the construction lines that are not inked 
need be erased because blue does not 
Photograph on white This is bet- 
ter than trying to clean up a drawing, 
because even the most careful use of a 
sponge eraser results in some weakening 
of the inked lines—Eowsx M. Love. 


‘ERD GREEN FINISH FOR 
COPPER AND BRASS 


AN arrractive verd green finish on 
either copper or brass can be obtained 
through the use of nitric acid, Place a 
small quantity of commercial nitric acid 
ina jar and carefully drop senall pieces of 
scrap copper into it until the acid will not 
dissolve any more. ‘This work should be 
done outdoors, ax the action gives off an 
acrid. blue smoke which is injurious if 
breathed in large quantities and which 
corrodes metals, Next, make a small swab 
by wrapping a piece ‘of cloth around a 
stick and with this wash over the pieces 
to be finished with the solution. Wet the 
metal thoroughly but do not allow the 
acid to remain on the surface in large 
drops. When coated, hold the pieces over 
4 Bunsen burner with a pair of pliers until 
the green finish appears, then remove and 
apply a thin coat of floor wax or polish to 
preserve the finish. As the finish ages, 
akes on a range of antique colors, mak 
ing it especially suited for lanterns and 
similar pieces—Dick. Hurcatixsox, 


CLOSET HATRACK MADE FROM FLAGPOLE 


Rawr is there enouigh room 
in clothes closets for hats, espe- 
cially “when guests are ‘being 
entertained, “It is a simple 
matter, however, to make a 
hhatrack that will’ carry five or 
six hats and still be out of the 
‘way of the clothes hangers and 
eal fates, avergs co. 
tain an ol le socket 
and mount it about 4% ft 
from the floor at the left side 
‘of the closet door. Cut off a 
convenient length ‘of the pole 
and bore 34-in, holes into it at 
fan angle of 45°—as_ many 
hoes a you wish to have hat 
pegs. Into these holes glue 
lengths of | 34-in. dowel 
sticks. The rack is used by 
lifting the pole from the socket 
to take or replace the desired 
In this way the space of 

the closet can be utilized right 
up to the ceiling. If desired, 
two hatracks can be used, one 
being placed each side of the 
door. The hat pegs ean be im- 
proved by the addition of a 


‘A small Bagpole, cut off to a convenient length and in- 
Serted in ts socket, forma a removable: closet Matrack. 


small wooden ball at their 
ends—C. Epwarp PACKER, 
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TRUING UP THE SURFACE 
OF A WORN OILSTONE 


WHEN worn away unevenly’ inthe 
center, an oilstone can be restored 


to a true surface with very little work. 
‘An old flatiron (or any scrap piece of fat 
surface cast iron) is set up on the bench 
as shown, Carborundum powder is 
dusted on ‘the iron and moistened with 


Daring the 
rminture should be 


ping process, the abrasive 
leiahed an necessary: 


kerosene. ‘The stone is then rubbed back 

and forth slowly’ and. with considerable 

pressure, The abrasive mixture is re~ 

newed as necessary and the rubbing con- 
tinued until the hollows disappear. 

Tn using the reconditioned stone, try to 

| Saban leetny plane frome, see elier 

tools over the entire surface in such a 

| way as to avoid forming hollows. | Keep 

box 10 that dust will not 

wipe it clean when you are through ‘us 

ing it —Evinert Eases, 


SOAKING IN HOT WATER 
SOLVES THIS PUZZLE 


F YOU were given the wooden puzzle 
illustrated and asked to remove the 
two notched blocks from the piece with 
the square hole, haw would you doit? 
You would probably find it impossible, 
| yet the solution is really simple. The 
| ends of the two small blocks are soaked 
in hot water for a few minutes until the 
wood is soft and pliable and can be com- 
pressed stuiiciently 10 allow the pieces to 
he taken apart 
| ‘This is a companion puzzle to the cut 
string trick previously described (P.S.M., 
May’ '31, p. 112) 


| 
ees 
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broken off 
in iron jacket 


COMMON enough, in day's work: 
“Drill it out,” you says “tap hole, 
and run in new stud.” 

But mot so fast! 

‘The stud must “square up.” It 
won't, if hole isn't straight, And hole 
‘can't be straight, if you work with a 
drill that lets bit ease off from st 


ing, use a “Yankee” 
Ratehet Drill. 
“Yankee” gives you 
the “feel” of the 
work . «lets you 
know how bit is eut- 
ting; whereiit is going. 
th a “Yankee” you drill fast oF 
slow, change gears, high power or low, 
change ratchet adjustments . . . ALL 
at a fingertouch and without remov- 
ing drill from work. In tight places, 
“Yankee” Double Ratchet causes drill 

‘eut continuously on any slight to- 
and-fro motion of erank. 


No. 1555,—aske, 


‘YANKEE’ 
TOOLS 


Make Better Mechanics 


pee ox 
sree ty catec® ae 


‘Sint 
No. 1 
Mand Del with all ive rai 


‘Tareejont th Price 035 


i frie ti 
ee sed 
Dri Ratchet Tap Wreacbes, Continuous-Work Swivel Vine, Pls Screwdrivers 


(Please clip and write name and address in margin below) 
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Model of Fokker’s War Plane 


The Famous 


“a7” 
By Donald W. Clark 


PEED, grace, and daring are all sym- 
‘olized in this simplified scale model 
of the famous Fokker D-7. At the 

close of the World War, Fokker ships 

‘were supreme in the Gerinan army, and 

the D-7s especially were accredited with 

boeing the most efficient scout and fighting 
anes in the air. ‘Those who remember 
jaron, von, Richthofen and his “Flying 

Circus” will recall the aerial history writ 

ten by these knights of the air in their 

famous Fokker fighting ships. 

Like all the models in this popular series 
‘of whittled planes, the D-7 is made almost 
entirely from soft wood. ‘The fuselage is 
whittled from a 1 by 134 by 736 ia, blank. 
When the fuselage is completed, cut the 
two slots to take the horizontal and. ver- 


‘The Det, designed during the wa 


Lical tail units as indicated in the drawings. 

‘The lower wings are whittled as a single 
unit from a 4 by 134 by 954 in. blank and 
then cut in half and attached to the (use~ 
Tage with pins. 

“The wing strut used on the Fokker D-7 
is similar to that now used on the Curtiss 
Herwk (see PSM., Jan. '31, p. 89). These 
wing struts, together with the wing 


efeat a rival airpta 


manufacturer, was the 
that made Peuher Tamoss All along the Western Pront these planes made set 


braces, landing gear struts, tail units, and 
propelie, are cut from thin sheet metal. 

‘While the Germans had no official color 

scheme for these planes, a majority of 

them were colored as follows: Wings, tal 

tunits, and fuselage, dark green} and struts, 

‘and propeller, orange. The Ger 

1 the Maltese cross, appears 

fon both sides of the vertical tail unit 

And fuselage, and on both ends of ‘the 


‘upper surface of the top wing and under 
surface of the ower wings. The crosses 
fn the wings are larger than those on the 
fuselage and vertical tail, and all are black 
with a white border and an outside stripe 
EAs in other model work, artiats 
ors are excellent for decorating the 
ker D: 
Tt desired, a small machine gun whit: 
led from 3 dowel and painted blick can 
mounted on top of the motor cowling 


the plan 


wee 


(Ede aw ease) 


rs = 
| 


VERTICAL TAIL 


Mie 43g 
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HOLDING ODD-SHAPED 
STRIPS IN A VISE 


Steck can de come 
miently held 


strips of awkward shape 
held for planing, bor- 
spokeshave, or sand- 


Witaron 


ing, shaping 
papering by th 
N 


h 
method illustrated above 
maker's bar clamp is set up in 


th 


Vise, and the work is gripped length- 
wise in the position desired between the 
jaws of the clamp—Auueet Scorr. 


A MOVABLE SUPPORT FOR 
PLANING LONG BOARDS 


APEANING support for long work is a 
viluable addition to any woodwork- 
ing bench, especially if made so that it 
can be set up in several different posi 
tions like the one illustrated. This at- 
tachment is useful not only to hold the 
rear end of long, wide boards, but also 
doors to which lock and hinges have to be 
fitted, and other work which cannot con- 


veniently be held in the ordinary bench 
vi 


alone, 

The support is nothing more than 

h of 2 by 3 or 2 by 4 in, stock wit 

a few $4-in, holes bored as indicated on 

enters about 2 in, apart. A ¥%4 in. long 
is cut on the top, and 


several mortises are cut in the underside 
of the bench top near the front edge. 
‘These should be about 18 in. apart. 

In use, the tenon is slipped into which- 


ever mortise is most suitable for the length 
of the work at hand, and a peg for sup- 
porting the work is placed in one of the 
holes. The front end of the work is then 
amped in the vise—R. C, RaNpte. 


SEPTEMBER, 1931 


= | 


Polish your car 


in half the time 


with SPEED BLEND 


I with less effort « 
Rub it on—wipe it 


is the product of th 


harm your car. Be su 


[CARE WILL SAVE YOUR CAR 


F you want to clean and polish your car in less time and 


than ever before—use SPEED BLEND. 
off—the job is done. Traffic Film* is 


gone. Your caris bright as on the day you bought it. Just ery 
this new No. 7 Duco Px 


. It's bound to be better, for it 
same famous du Pont chemists who 


produced Duco. And safe—no acids, no grit, nothing to 


ie to ask for SPEED BLEND—and get it. 


— quick cuRE 


Zencheson 
Fone No.7 Tasch 
Beat ppt 


STOP RUST-cHOKE! 
Casa ot rust ond 
seal fom You 


Pott foc Fedo 


Cremedpower bere 
Rinpwand banda 


'WORN SPOTS! 
Tesch ep worn place sod 
om feeders bu 


PRESERVE THE 
‘LUSTRE 


aad 
ap Bec 


SAVE THE TOPI 


Alves pais 
Restore dhe hse, 
a) 


Poptart 
SSrerinte Ges 
ad protect aah 
teste wenthering 
Sfoch‘cier to we 
Baan ordinary wats 


SEND COUPON— 
GET BEAUTY KIT 
ns mamas of (0) Ne 7 Das 


Ne Soper Em Cram, 204 (5) Ne 
"rp Pnoh, Encone 16 cents to be 


EL DU PONT DE NEMOURS x CO. IN 
‘General Motors Building, DETROIT, MICH. 
Conadias Indus Limi, PE V Din, Toone, Cenada 
Send me yout Sample Bexuty Kit for my ao. 1 
sm enclosing 10 cents (coin or amps to help Pav 


Poste the mailing cot. (Goud wnly fw U.S. wd Canada) 
“TRAFFIC FILM—Oily icky dustandpeime, |] Nase —_____ - 
baked by the sun oro a hed bin which sop 

snd wae can't remove. Speed lead ules ico |] AP°**— 

Sosichyeanly sae e——— sears = 


o 


New 
Brown & Sharpe 
Tools 


— for Simplifying 
Difficult 
Measurements 


Bu 


ilds 


RUDY WOODS, boy of 15,| 


His Own 


Machines for Mode Mi aking 


A)  pomelllios 
itites 


Graduated Hot 
Dept Gauge Nar 614 
Mange 0 03° 
‘Tag wide hee ond slender 
Serae eek yee 
‘Senaithsten 


HAT can be done by an ingenious 

and. energetic boy who enjoys 

‘working with tools is graphically 
shown by the accompanying photographs 
of shop equipment and models made by 
Rudy Woods, 15 years old, of Portsmouth, 
Obi, 

Not being able to spend a great deal for 
tools, Rudy makes his own whenever pos- 
sible. His motorized equipment cost $12.57 
for materials, and here is what he has: a 
lathe, 9-in. swing, 33 in, long: a small 
lathe for deadeyes and ship model parts; 
a jig saw run by a sewing machine bead 
(cost 67 cents); a small circular saw: and 

| a grinder, buffer, drum sander, and disk 
sander, 
Tron angles from an old bed were used 
in making the large lathe. A lever type 
ailstock was constructed of three pieces of 


Brown & Sharpe 
e Tools 


“World's Standard of Accuracy” _ | 


92 © Thin eal onan advertisement sighs the approval of POPUL Ak SOESGE INSTITUTE OF STANDARDS .See 


‘Above: Models of the Cu 
Hawk and Baltimore sipp 


in, maple, bolted. together, A 
flat on both sides, 
ered into a faceplate by 
and countersinking four 
es, ‘The live center Was 
ie principally from a piece of 
heavy ¥-in. pipe and a bolt. 
Among the models Rudy’ has made, most 
of them from Porvak Sciexce MoxtHty 
plans, are: Constitution, Buckeye State, 
Ship model in a bottle, Curtiss Army Hawk, 
Flying Cloud, small Baltimore clipper, and 
Tom Greene” (a famous Ohio River 
packet). 

Tn the case of the Tom Green 
obtained the necessary plans from Cap- 
{ain Tom Greene himsell, Writing of his 
model of the Buckeye State, which he built 
from our Blueprints Nos. 04, 95, and 96 
(Gee page 99), Rudy made this interesting 
comment: 

“Asa matter of curiosity, I counted the 
pieces and found that the model contained 
£36 pieces, the paddle wheel having 108,” 

Ina bobby contest conducted last year | 
by the YM. C. A. in Portsmouth, Rudy 
‘was awarded first prize for his model. 
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| time to reach the ground.—Hir State, Jx 


AUTOGIRO MODEL DROPS 
FROM KITE STRING 


ahi Qa. 


\\ 


A SEMPLE little autogico for your kite | 
siring can be made from thin balsa 
fand a atick, Make the four revolving | 
Hades as shown and fasten them to the 


stick with a glass-headed pin so they will 
tum freely in the wind. The blades 
slightly twisted, all in the 


ction A thin. balsa fin pre~ 
stick from tuning, 

wire paper clip, | 
dislodged easily 

is jerked. The auto- 


aio will slide all the way up the kite like 
4 paper "message 
owl 


‘and then float down 
and gracefully when it is jerked 
‘A number of boys can compete 
whose autogiro takes the longest 


OLD PENCIL SHARPENER 
YIELDS GOOD CUTTERS 


ROTARY knives from a discarded pen- 
cil sharpener make good milling cut- 
ters for surfacing soft metal castings or for 

dy lar pieces of wood before fin- 
sandpaper. |The knife 
small. bolt, which passes 
, and. is held firmly by 


a eS 


The end of the bolt is then 
placed in a chuck on the lathe shaft or 
fon the end of a motor-driven flexible 


a nut 


shaft. This cutter may also be used as 
router on an ordinary wood shaper if 
desired—Lesrex P, Youxs, 


SEPTEMBER, 1931 


of the 


im 


The Winning Battery 
Cool Shave League 


THE 2 INGRAM BARBERS... TERRY TUBE OR JERRY JAR 


R® the record! The 2 Ingram 
Barbers bat 1.000 wich men who 
‘want cool shaves! They give an early 
morning assist to millions of fins, and 
they field the old whiskers with a clean 
scoop. No nicks, no burns, no terrors! 

Try a squeeze play from the tbe 
or a pick-up from the jar. Either is 
full co che brim with the coolest, sooth- 
ingest, smoothest shaving cream that 
ever fanned a chin! Ingram's is 

cool! Cool!! COOL!! 

Either che Ingram Jat of the Ingram 
tube contains the same rich, cooling, 
soothing cream. The jar is the most 
economical package ever made. The 
Sreppie Lepage tay 
are cool, cool, cool. 

Deliberately we set out to make them 
cool. Every jar—every tube—contains 
three special healing ingredients that 


INGRAM’S 


Shaving Cream 
IN TUBES 
OR JARS! 


tone yout face and soothe your skin 
when and while you're shaving. 

There you have the secret of Ingram's 
great success—it does the work of a 
shaving cream, tonic and lotion all in 
‘one—a complete benediction to yout 
checks and your chin! 

‘The quickest way for you co try this 
glorious cream is to go straight to your 
druggist and ask for the cube of the 
jar, whichever you prefer. 

Bur if you'd like to ery it at our ex- 
pense, we'd be delighted to send you a 
sampleand giveyouyourfirstten Ingram 
shaves free of all expense. We can 
afford to—we know you'll want more. 


10 COOL SHAVES—FREE 
es 
Bustou Myens Co., Derr. H.91, 

110 Washington Stzcet, 

New York, N.Y. 


T'd lke to try ten coo! Togramm shaves 


1 
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MEN WHO KNOW STEEL PREFER THE VALET 
“=MEN WHO KNOW FACES PRESCRIBE IT 


LYING — like most other 
activities from science to 
sport—puts a premium on 
precision. An outstanding 
example of precision 
workmanship, the Valet blade 
has won the praise of skin 
specialists and steel experts. 
Let the advice of authorities 
{uideyou, Shave with the new 
‘alet blade in the Valet 
AutoStrop Razor. Keep your 
skin clear—your face young. 


“The wee blade ca be Heated bythe 
eed ate od 


AutoStrop 


RAZORS AND BLADES 


o4 


Bs 
EDWIN T. 
HAMILTON 


the fuselage shown 
accompanying illustrations, you 
can convert the unique new POPULAR 
Screxce Moxey went 

plane model into any one of ten different 
Iypes of fuselage models, 

How to make the parts for assembling 
ten single-stick models was told last 
month (PSM, Aug. 31, p. 72), but 
those who missed that issue can easily 
build them from Porvtar  Sctexce 
MoxtuLy Blueprints Nos. 135 and 136 
(see page 99), which contain complete 
full size drawings of the parts for ali 
twenty models, ten of the single-stick type 
and ten of the fuselage type. 


Landing gear and 
f 


Sembination “into 
iuselage 
round mode 


for your 
20-in-1 Model 


In this article only the fuselage models 
will be described, inasmuch as the motor 
stick, propeller, elevator, rudder, motor, 
wing, and landing gears are the same as 


fuselage is of the “commer 
oor triangular design. ‘The three longerons 

fand all cross braces are of 1/16 in, 
sa wood. The tail brace is of thr 
balsa (three pieces of 1/32-in, sheet 
balsa cemented together) with a 1/16 by 
hhole cut in it to accommodate the 


ithe top view of the fuselage 
Cement the two longerons to the tail 
brace. Cut two 1/16 in. sq, cross braces 
1.3/8 in, long and cement them between 
the longerons at the positions marked X 
and ¥. Cut the front cross brace 5/8 in, 
long and cement it between the longerons 
2 in, in front of brace X, Cut to length 
ana cement in place the femining cross 

The 14 by 4 by 736 
marked 4 is now cut a 
allow the cross braces to fi 
is cemented from the underside 


clip brace 

“do 
it, This 
of the 


*K Cue Bence 


Drawings detaling the construction of the fase 
ular type. The fuselage ia covered with Japanc 


which is of she “commercial” of trian 
seve and conted with dilute dope sot 
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cross braces. Tt extends 1/32 in, beyond 
braces X and Z as shown, 
| “A large clip is shaped from No. 6 piano 
| wire with a 14 by 14 in. opening; this és 
mented to the underside of cross brace 
5 shown, to hold the front end of the 
motor stick in place 
‘The third 1/16 in, sq. longeron is now 


cemented to the tail brace. Four 1/16 in 
sq. side braces are cut 114 in, long and 
cemented to the underside of the two top 


longerons at the points of top braces X 
and V_‘Thei other ends are cemented 
together, completing two triangles, 


eS) 


By changing to thi landing 


ower longeron is now cemented to them. 


‘The two side braces of the nose triangle 
are cut 34 in, long and cemented together. 
‘The front end of the bottom longeron is 
cemented to them. 


remaining side braces are cut and 
jown. Two blocks B, 14 by 
‘are cut from balsa wood and 
‘eemenied to the top of the bottom longe- 
ron. Four braces, extending from braces 
X and Z to the bottom longeron, are 
cemented in place, 

we tissue is used to cover the 
‘The top is not covered between 
‘and Z braces. Both sides are cov- 
ered with exception of the triangles 
formed by the side braces on each side of 
the B brace blocks. ‘These are left open 
to allow the clips of the landing gears to 


‘With the wing on top of the fuselage, the 
model is the highewing, eise-fl-anow type 
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You Get a Can of 
PLASTIC WOOD-FREE 


37 of the 1,001 
Uses for 


Plastic Wood 


Secures loose castors 

Repairs broken toys 

Repairs torn bookbind- 
ings 

Re-seals built-in tubs 

Secures loose tiles 

Repairs damaged toilet 
‘eat 


Repairs bathroom fix- 
tures 


Repairs towel racks 
Fine for modeling 


Many Industrial 
Uses 


rene Strength 
To00 Ibs, per sa. inch 
Ceushing print 
"Stu fo Tbe per nf. 
Weight per Cubic Fact 3 


Combustibility, inception 
Sivap. weer 


—if You Can Name 
5 Other Uses for This 
New Kind of Wood 


This amazing new kind of wood that handles 
like putty and quickly hardens into wood— 
water-proof, weather-proof wood youcancarve, 
paint, or turn ina lathe—has a thousand and 
one uses, In repairing breaks, in covering up 
signs of wear and tear, in modeling, it always 
does an expert job. 

Without a doubt PLASTIC WOOD is the 
greatest discovery of the century. 

Here you'll see 37 of the most common uses 
for PLASTIC WOOD. Name just5 more. Write 
them down on the coupon below, Then mail 
us the coupon and we'll send you a regular 
size can of PLASTIC WOOD—absolutely free. 
Also we will send you a big, profusely illus- 
trated 48-page book crammed full of interest- 
ing facts concerning this new kind of wood 
that comes in cans and tubes. PLASTIC 
WOOD is sold in 9 colors by all paint, hard- 
ware and department stores. 


LL IN—MAIL FOR FREE CAN 
‘The A. S. BOYLE CO, Dept. 9-PS 
Cincinnati, Ohio 


Here are more uses for PLASTIC WOOD. Please send 
memfree=a regular size can of this new kind of wood. 


Who 


else wants a 


smoother shave? 


ANT: a real shaving treat, men ? 


‘Tey Lifebuoy 
doublediense, soothing 


‘Shaving Cream. Its 
cenuds rasor™ 


terape—rids you of painful tender spots. 
Try it—note the difference 


a 
Smoshly, po 
itor snipe, Even te 
eauily—vithout 

then oF thereate 


shave on 
aly oui feel th 
er apola, The rem 
Tike a breese 

sip — witht 

f ighest whiskers 


Why? Bees 


ifebniny lather shields, soothes, Iubrio 
Got the big red tube of Lifebuoy today 


Or send for a free trial tube 
Bros. Co., Dept. 119, © 


Lever 
ubridge, Mass 


the front brace convert 
sot-water combination. 


fit over the B blocks. One coat of diluted 
dope is given the fuselage. 

‘These ten fuselage models consist of 
five low-wing or “underslung” types and 
five high-wing models, The low-wing 
models have made splendid records in 
speed, and the normal high-wing types 
rive the best endurance performance, as 
a tule, The assembly for each follows: 

High-Wing (Hand Launched). Attach 
motor stick. Fasten elevator to rudder- 


post by its clips. Insert rudderpost into 
hole in motor stick. Attach the wing to 
the 


motored flight and adjust the 
wing until a long, smooth glide results, 
Wind the propeller about 200 times and 
test. If smooth, level flight results, the 
motor may be wound to eapacity and the 
model released. "Weight of original model, 
T'drams; average fight, min. 45 sec 

High-Wing (ROG). Same generai 
assembly. “Attach wheel landing gear to 
the front B brace. Weight, 8 drams; aver- 
age flight, 1 min, 19 se 

High-Wing (ROW) 
toons without wheels to 
10 drams; average fight 

High-Wing. (Amphibian). 


Auach pon- 
aces. Weight, 
Atiach pon 


NEW 


GOODRICH-GOOD4 YEAR 
Fives tone - U.S. 


‘This Book Has Helped 
‘Thousands to Success 
‘The Real Estate Educator 
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ght, 10.5 drams, 
Attach ski 
Weight, 10 


toons with wheels. Wei 
High-Wing (RO. 
landing gear to B braces. 
drams; average fight, 1 min. 
Low-Wing (Hand Launched). Attach 
motor stick in the same position, but turn 
fuselage over so that the single bottom 
Tongeron rides on top. The rudder and 
elevator are attached in the same way, 
bout the rudderpost is thrust into the hole 


of the motor stick upside down so that 
the rudder points above the single bot~ 
tom longeron. The wing is attached to 
the A clip brace by its wing clips on its 
conver side, Its leading edge is stil lead- 
ing. Follow fight instructions as given 
{or high-wing model 

‘Low-Wing (ROG), A 
wire ROG. landing gear to 
just behind X cross brace, 

Low-Wing (ROW). Attach pontoon 
landing gear without wheels to" clip 
brace at points under B braces 

Low-Wing (Amphibian). Attach pon 
toon landing gear with wheels to a brace, 


h clip of 
clip brace 


Low-Wing (R.OS.). Attach ski land- 
ing gear to A clip brace. 
This campletes the (wenty-in-one model 


Bear in mind that by more difficult meth- 
‘ods of construction, better results may. 
be obtained, but the novice should first 
complete the model as described in these 
articles before attempting improvements, 


CLEANING CLOCKS THE JEWELER’S WAY 


ASTER spring-wound mantel and alarm 
clocks have been in service for some 
time, they often stop because they are 
clogged with dirt. This may be remedied 
by using a gasoline bath 

Remove the works from the case. If it 
is an alarm clock, be sure to take off the 
face; and if it is'a mantel clock, remove 
the pendulum. Wind the spring until rea- 
sonably tight’ and place the works in a 
bath of gasoline. After they have soaked 
for a time, clean all the pivot holes with 
fa small brush such as a new paste brush 
for an old toothbrush with all but about 


14 in. of the bristles cut off one end, 
Brush carefully around the escapement, 
taking care not to disturb the hairspring 
When the mainspring is unwound, brush 
between the layers, Wind the spring again 
and allow the works to run in gasoline, 

(Oil the works when dry. Use a good 
grade of typewriter ofl and apply. it 
sparingly to all pivot holes, gears, excape- 
ment, and springs with a small toothpick 
for hairpin flattened at the end. If the 
‘lock will run oaly when on its face, eare- 
fully tighten the bearing nut or screw on 
the escapement—L. N. Verse. 
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felike Figures Win PRIZE 


Natch Stick 
Contest 


Mitton Cliford was awarded frst 


ANY realistic. models whittled 

from itchen " moateh 
| sticks in our 
recent match sick model contest. (see 
| PS.M., May ‘31, p. 85). Some of the 


movies” were human figures, some were 
intricately carved chains, and others were 
diminutive pliers and similar examples of 
trick carving 
Firs prige was ayarded to, Milton 
Ciford forthe figure in his model, which 
| he called Tie Prisoner. According to the 
rules, as given in the announcement of 
this’ contest 
the basis of the. best" figure or ‘model 
| swhiteed from a single match stick. and 
| not upon the entre group in each instance 


the 


tries were judged on 


where a contestant submitted two or more 
figures, In the case of The Prisoner, it 
was the independent figure of the pris- 


wer that won the prize for Mr, Clifford 
‘Theodore Jefferies won second prize 
with his Bosing Bout. In this case the 
best figure of the three was used by the 
judges in determining the relative value 
f the entry 

Third prise went to thirtee 
Jack Cunningham for the lifelike 
‘of a horse in a group showing a horse and 
rider crossing the desert 


e remaining prize winners submi 
obats, chains, pliers, 
rs, ship models, airpla 


examples of skillful with a pen- 
knife can whittle from a match stick. 

The complete list of prize winners is 
as follows 


First Price, $25 

Mitton Clifford, Springfield, Mass. 
Second Prize, $15 

‘Theodore Jefferies, Newark, Ohio, 
Third Prize, $10 

Jack Cunningham, Waco, Texas 
Three Prizes of 85 

Ira B, Thaxton, Tracy, Minn 


John'C. Rowe, Fresno, Cali 
Ida Peterion, Brooklyn, New York, 


Ten Prizes of $2 


Hattie Little, Sebastopol, Calif.; Robert 
Oakley “Tenn: Dick Rigzs, Little 
Rock, Freeman Drew, Des Moines, 
Towa Lawrence Coppage, Richmond, Va. 


Mrs. J, M- Formwalt. Mound, Minn 
Foley, Younestown, Obi 

ta Monica, 
Santa Monica, Calif 
Virginia, Minn, 


Rost 
Christine Layton. 
Melvin E. Layton, 
and D. R. Chalmers, 
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. Marvelous 


NEW INVENTION 


Be 


makes it easy to 
PHOTOGRAPH 
everything you build... 


NOwv,305 <3, tabs. steancut,snapabotn 
‘azily of the things you build your 
radio eet, those ship and airplane models, 
find hundreds of other subjects snside the 
house —with thea of the new G. E. MAZDA 
Photoflash lamp. You can take unusual, 
Vivid, lifelike pictures of friends, ehildren 
nd animals, too, outdoors at night, oF 
indoors, with any’ camera, as freely aa in 
sunlight 

GE. MAzo4 Photoflash lamps are sim= 
ple to use. A. flashlight battery, stora 
ateery or the house current operates them 
without noise, smoke, odor or dust. And 
This new sid "to picture-taking flashes 60 
fas thatthe picture caught efor living 
subjects roll an eyebal 

Enjoy your camera 24 hours a day now 
Goto the store where you usually boy film 
and get some G. E. Mazpa, Photoflash 
lamps today. Once you sce prints of your 
first pictures, you wil want to have lamps 
con hand and flim in your camera all the 
titn, ready for snapshots. 

Wen you but Photetah lamps, always 
took for the familiar GE. ina 


Works 
Company, 
Nela Park, Cleveland, Ohio, 


Fa et pea, 
het may Seba oe 
sel fr ahr re corent 


GB Mazon 


Tax Nanowas Laser Worse or Grvenat, Exacta 
‘Cshinasy, Nea Pane: Corvicast, Onto 


reas nnd ee, without oiigation, You new bask 


sass raha ln 
on fe 
oo an 
GENERAL @ ELECTRIC 


MAZDA PROTORASH LAMPS 
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New Model 
South Bend Lathes 
On Easy Payments 


| Quaint Iron 


SE_ nord 
a cand 

really pitching 
Fat ler ont mane 
tele dar oor 

tie canes and 
yo we 

"They aie easy to 
male io, fr at | 
you il weed i'd 
hack saw, a e- and | 
aRoeat ap and 
tiap wrench 

Poe th ‘upiht 
eee ot $2 in, ameter iron vod 


x Fag el the ends so (0 
——— with the No, 12-24 tap. 

eter S7OO | “The bases are made in. in 1 
2" ay and the “saucers” und le 


Almost any kind 
fo make the bulge in these 
‘of them ever a short piece 
ter pipe and strike’ the 
Sheets with a machiniat’s hammer. Begin 
at. the outside edge and work around 
toward the center until the desired shape 
has been obtained. 
“To make the cups, cut some light sheet 
fron according to the pattern shown. 


SOUTH BEND tity be beat to feds loc of peper end 


SEND Now 
FOR THESE BOOKS 


DUMORE CO,, 36 16th 8, Racine, Win 


LOOK roa re run name’ 


ON THE SHANK OF GENUINE. 


‘AT GOOO WAROWARE STORES 


FisRistllFoninge MGGCe Chevten om | 


(Gerstner ToeChts 


Tae sd Mints 

"The chaice of, pr 

Tee ee ts 
FREE Ctl 


Amsembed wiew of the candlestick and 2 pat 
teen Tor making the tulipabeped candle Cup 


metal drill - 


Candlesticks 


By J. W. BOLLINGER 


cut a template first. Bend the metal into 
shape over a piece of 54 in, round iron, 
Drill 74z-in. holes through the cups, the 
saucers, and the bases, and assemble the 
candlesticks with No, 12-24 machine 
screws about 1% in, long. Test the assem- 
bled parts with a steel square to make 
sure that the candlesticks stand, straight, 
Rivet each of the “ "ig te 


rivets. ‘Then apply two coits of flat Black 
paint or black brushing lacquer to the 
completed candlesticks, 

When you buy the candles take the 
candlesticks along and try several kinds 
to sce which look best. 


TELEPHOTO PICTURES | 


CIEAR telephoto pictures can be taken 
ty attaching eld lass to a camera 
by means of a strip of faiely soft leather 
slightly longer than the width of the cam- 
fra and a small spiral sereen door spring 
shortened so that when itis placed around 
the camera and the ends are hooked into 
holes in the ends of the leather strip, the 
latter will be held firmly in place. Cut a 
hole in the center of the leather to receive 
the eyepiece of the field glass, Remove 
the eyepiece, insert it through the hole, 
replace it in the plas, and focus the glass 
fon the abject. Then, leaving the camera 
Jens in, attach the field glass to the camera, 
With a box camera no other focusing is 
necessary, but a focusing camera must be 
focused on ground glass—H.K, MUsPHY. 
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BLUEPRINTS FOR YOUR 
HOME WORKSHOP 


"TP OASSIST.zo1 im your home workshop, 
Porvtar Seizwce. Maxritcy offers larze 


ception of certain designs that require two 
fF three sheets of blueprints and are accord 
Inay $0 or 78 cents a5 noted low. Th 

blueprints are each 15 by | 


Popular Science Monthly, 
Sal" Fourth Avemucy New’ York 


Send me the blueprint, or blueprints, I have 
underlined below, for which I inclose.....+« 
cosdollars cents 


Atrplame Models 130, Pll Blectr\c Head- 
* he 


ana 
1, aleplane 


5D, Fo 
” wterg)| 34. Garden Prcaes 
SE EESTISI BEST) 6S $2 Bleck Purses 

Bet") 154. Bog Cabin Oran) 


Flee 25 conte each encept where atherwie ented 


‘biased any eats) 


Street. 


City and State, 


SEPTEMBER, 1931 


‘ I5¢ size 


Ow BRIAR continually gains new friends because 
its distinctive character inspires thoughtful preference rather than 
thoughtless habit. It has the body that the veteran smoker demands. 
I has the mildness that is found only in the finest ripe tobacco. 
chas an appetizing lavor with a sparkle that distinguishes itfrom the 
flatness of ordinary blends. Every pipeful wins a deeper, truer liking. 


| UNITED STATES TOBACCO CO., RICHMOND, VA, U. S. A 
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You never know when or where 


Overlays Ornament this Table 


By WENDELL M. CALDWELL 


The accompanying draw 
ings “show all the details 
with the exception of two 
strips 34 by 34 by 14 in. | 
that are nailed under the 
{op of the table to guide the 
drawer, 

‘The rails and underframe 
are fastened to the top with 
2rin, screws before the over- 
lay is applied. The legs are 
held by’ 4-in, hanger bolts; 
these are like lag. screws 
but are threaded at the head 
end to take an ordinary nut, 
This method. of construc 
tion facilitates the removal 


50:1b. block of ice dropped on 

this icebox handle, bent the 
cast brass lever, stripped’ the screws 
out and splintered the wood. As 
larger screws could not be used and 
the lock could not be shifted, a new 
door seemed necessary. Instead the 
‘owner fitted the splinters back, filled 
the screw holes with about 5 cents 


worth of Smooth-On No. 1 and put eo 
back the screws. When the Smooth- In finishing the table, the 
On metallized, the lock became maple surfaces are first 


strong as new.’ The repair will last 
as long as the icebox. 

‘Any handy man can make hun- 
dreds of equally practical home and 


‘coated with white shellac so that they will 
remain white when the walnut parts are 
stained with a brown water stain. When 


desk, the table illustrated could be 

used’ for playing bridge or other 
purposes. It is easily constructed because 
almost every cut is square. I did all the 


A LTHOUGH designed as a typewriter 


automobile repairs with Smooth-On 
No. 1 and avoid a repair bill every 
time, Use it to stop leaks in steani, 
water, gas, oil or stove pipes, mend 
cracks, breaks or leaks in furnaces 
tnd boilers, radiator, tanks, sinks, pots 
piste one anes Uh onus, 
ives, hammers brushen, drawers, ety tight: 
en loose screws, hooks, locks, door knobs, etc. 
Automobile ' Repairs: —Making cracked 
iter jackets and pumps good as new, 


cutting on a_very small, inexpensive cit- 
cular saw. If no lathe’ is available, the 
central design of the top and the drawer 
Knobs may be turned on the buffer end 
of a polishing spindle. 

‘The top is an old drawing board 34 by 
23 by 31 in., upon which is overlaid 4 in 
thick maple and walnut in the pattern 
illustrated. The edges are also overlaid, 
making the finished size 2394 by 314 in 
‘The legs, which are 2 by 2 by 28 in. and 


‘stopping leaks in radiator, 
hove connections, gas tank 
Hand gas, oil and’ exhaust | 


the rails and drawer front are walnut, ‘and walnut 


the stain has dried, all parts, whether vis 
ible or invisible, are given a'coat of shel 
Jac and one of waterproof varnish, ‘The 

exposed surfaces require a 
second coat of varnish, which 
is allowed to dry for several 
days: and then ‘rubbed with 
rubbing felt and crude oil 
and pumice stone. ‘The table 
is then rubbed with crude oil 
‘and rottenstone, and polished 
with furniture wax, 


Hines, making a fume-proot 
Joint between exhaust pipe 
‘and tonneau beater, tight- | 
‘ening loose headlight posts, 

Keeping grease cups, hud 
caps and nuts from loosen- 


Write for 
FREE BOOK 


necessary divect from us. 


Smooth-On Mig. Co. | 
Dont Cemanen he 
Mths aT 


A urtur dry whiting or hy- 
rated or slaked lime added 
except (0 plaster of Paris will slow 


‘The legs, rile, 
down its setting, 


| Seatac code ime et we ente: 


PROTECTING EDGES OF LINOLEUM RUGS 


| A SEMPLE and efective way to protect the rug 
the edges of linoleum mats and rugs 3 ft 
| from becoming cracked and 
| torm is to reénforce the mar- 
gin wherever necessary with 
a strip of zinc, thin brass, or 


front of a door or window, 2 or 
Il suffice, and it is just such places 

that are the first to show 
serious signs of wear, The 
‘metal, which is bent U-shape 
and flattened with a hammer 


Please send the fee SeouthOn Repair Book. 


i pores - : astra wt 
| copper in the’ manner illus- after it is put in place,, can 
| tiated at, the, rit, |The be fastened with small rivets 

a length of the strip will depend set not less than ¥4 in, from 


the edge of the ‘rug. The | 
strip may be cemented in 
place —H. L, Watretes. 


on the amount of the edge 
which is likely to be dam- 
aged. If you wish to protect 


Return this coupon for a 


FREE copy of Booklet eee 
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An | DF Is SIMPLE WAY TO DRIVE 
yi * A SMALL LATHE 

THEN intalng + snl ome work 

Way... Wh stout 


to set up the countershaft and motor 
without ruining the walls or ceiling. ‘The 
accompanying illustrations show how this 
was overcome in one case by mounting 
the 14-17, motor directly on the bench 
with the lathe. Tt is surprising what an 
efficient drive this makes; besides, the 


to patch 
that hole 
yourself 


| 
‘or wall-paper per- L 
fectly aud wou'tshow 


‘The lathe bench cam be moved as a complete 


ee sas ae =-icalled it a 
Clay Co., Rutland, Vt. The upright is a 2 in. outside diameter 


“knockout” 


countershaft may be 


RUTLAN DD Sees at Sp | ROBAK scored fom the 
PATCHING PLASTER | (ily. “Sie ‘eo’ pty “scant: | fans bythe milion—seareed 


taken trom the counters men talking. Seromacle 
———————_ e belt shift ls made by mounting 2 | manufacture’ plus bucter 
NOW BUILD FLYING CLOUDI | pice of ips or tube on oon biok Glunnellag Jn dao-compersd 
thiker tube and secured by'means of'a | steel makes this double-edge 
-bolt. The driving pulley on the meter blade revolutionary. Buy 
is about 2 in. wide and is of the danged | Probak on our positive 
type—Georce. Bexner, guarantee. If every shave isn’t 
quicker, cleaner, cooler— 
Dayne cousremsnart return the package to your 
- dealer and get your money 
—$1 for 10, 50c for 5. 


A rotram for teint ahead | stare aocice tow vn ame fate ae | =|B | AD | IS 
financially will be found on is Sssembied Pipe aecves a6 the upcighe. 
page four of this issue. L 
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A pree—with Bagewortht 
‘Again thia has been found the winning 
combination by a smoker of wide ex 


perience, 
“*E am more than pleased with Edge- 
worth,” writes James J. Burke of Phil 
delphia, “It is my first attempt at pipe 
smoking, ‘The pipe is the real 
amoke. My only regret fs that I did not 
find it out noons 
‘There you have a typical experience. 
A pine and Edgeworth de peas, | 
ip8 you think you've found your 
right smoke—but have you? ‘There is a | 


‘makes this flavor—plus Edgeworth’s dis- | 
tinctive eleventh process, which given a 
cooler and richer smoke. You can get 
the full size tin of Edgeworth from any 
dealer. Or send coupon below for special 
free sample packet, 


EDGEWORTH 


SMOKING TOBACCO 
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Toy Health Horse Gallops 
on Old Bumper Spring 


By CARL O. 


craving for action, few toys are 

better adapted than the easily made 
and inexpensive spring ealth bore i 
trated. 

“The spring is from an automobile bum- 
per of the type illustrated in the drawings, 
Obtained ina “graveyard” of old ‘cars 
‘A groove is ground completely around it 
fat the point indicated, so that it can be 
broken. The end of the S-shaped. piece 


TT? SATISFY a small child’s natural 


The rover atiaced to the base wich 
‘spring is attached to the base wit 
1 clamp taken from the same bumper. To 


LANDRUM 


11/32-in. holes are drilled in the clamp, 
fn a piece of 4 by 4, strap Srom 3 
Similary died and’ then tapped 0, that 
it can be used under the base to give a 


good anchorage for the $/16-in, machine 

Screws which hold down the spring, 
Head and neck are cut from a two-ply 
block of softwood, each piece 7 in. thick, 
the grain of one crossing that of the 
other. The easiest way to give the head 
having two ears is to 


the appearance 


way of the ea 
the grain running the right way to insure 
strenath, 

‘The arm which supports head and seat 


Aieoivers 
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is a piece of 134 in. square pine. The 
hhead and neck are clamped to it in the 
proper position, and two ¥-in, holes are 
bored from the bottom through the lower 
neck piece and the arm and into the upper 
piece for an over-all depth of about 7 in, 
Remove the chips, apply a good glue to 
the joints, and again clamp the pieces; 
then drive 14-in. dowels into the holes. 

‘The seai is made of softwood reén- 
forced with two 54-in, dowels, which are 
inserted crosswise as shown.” Hold the 
stock in a vise or clamp while driving the 
dowels to guard against splitting. Dowels 
should fit snugly but not too tight, 

To add strength to the head assembly 
and give a rounder appearance to the neck, 


cut as shown and glued and clamped in 
place. Afterwards their edges are beveled 
with a chisel, and all the other edges of 


with'a rasp, coarse file, and sandpaper, 


the holes for foot rest 
keep. them  perpendicu- 
lar to the surface of the neck; even a 
slight angl 
finished toy, Let the foot rest project 3 
in, on each side, and drive a finishing 
nail up from the’ bottom of the neck to 
lock it in place, ‘The handles are turned 
as shown and are glued and doweled 
strongly to the neck, If a lathe is not 
available, the handles may be made like 
the foot rest. 

By the use of the clamp made as indi 
cated of 44 by 1 in. strap iron, it is pos- 
sible to fasten the wooden arm to the 
upper end of the spring with a single Ys 


by'3 jin. bolt. Cut the arm on a slight 
Curve to sult the spring this wil help to 
prevent the arm from turning, 


On the horse illustrated the colors used 
were: head and neck, white; seat, arm, 
aand handles, red; and base, spring, foot 
reat, striping for bridle, and mane, black, 
Brass upholstery nails’ are used ‘on the 
bridle and black ones for the eyes. 


SPOUT AIDS IN FILLING 
BIRD SEED GLASSES 


ridobds ‘Exstest 
TUT Noor ore 


IRD owners all 
know how dif- 
ficult it is to pour 
seed into the feed 
container in a cage 
from the ordinary 
| cardboard box. in 
which the food is 
usually packed, A solution to this prob- 
Jem was suggested by the pivoted spout 
fon a salt container. 


‘mason jar 
I. This provided the jar 
with a spout from which the bird seed 
could be poured—Norgaw Bivoeesack. 


two splice plates of !4-in, softwood are | 


eck, and top of seat are rounded | 


would be notceable ithe | 


More Home Demonstrators Needed 


Erect yyy Ball Bearing pe ar sven coe 
FONTER Eee ees ae 
a 


525 


| ants ssw W.B, &J.E. Boice, Dept. PS, 96, Toledo, Ohio bt — haw Sad 
1A Strdy Planer For Your Home Shp! 
45>. 25 


Lok 
Dent 908 mien Me Yon 


te progs 
financially 


etting ahead 
found on 


ram for 


SCIENCE PUTS HEAT 


STERNO 
CANNED 


ing hat eds 

thing a ds Hest eh othe 
setmnietiog tat ec'te | 
Hot does beat cit A FLEE booklet 
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. 
UNIQUE TILTING MIRROR Burning 


FOR USE ON DRESSER 
OR CHIFFONIER Feet 
Ended in 3 Seconds 
1" HOW so ‘and refreshed your 
ws 


aching fect feel the instant 
Goolone is applied. Every throb 
bing nerve is soothed, ‘Every bit 
‘of fre and pain ie drawn fro the 


Huorsns ethane 
gute tc 
You'll ay: $0 tea; We 
eainormette 
Be ean OS | las ek 


Sind when you feel | my scp. ed oe 
the Beal et etleg wh BE sah HIS unique and decorative little van- 


he hog wit ity mirror can be constructed by any- 
ena ae cone who owns & wood turning lathe. Tt is 
Sy Serclaeaathe ended to be placed on a dresser oF 
bee PoP ESR lave nies, ‘The glass is screwed to. a 
editions were printed in ly larger wooden backing piece, which 
fi months. Ie has no is fastened to the turned uprights in such 
irie—jusk brinful of a way that it may be adjusted to any 
fects_on. how to do desired angle 
things! How to pla While I used mahogany for this piece, 
equip and enjoy a wor walnut oF any other fine cabinet hardwood 
shop a shat sav, may be selected. The materials required 
fet for a small, medion 2 pes. 14 by 14 by 10 in. for 
Sr large shop «easy spindles 4; 1 pc. 34 by 34 by 10 in. for 
‘ways to, make 24 ‘types stretcher B; 2 pes. 34 by 236 by 7 in. for 
Sf wood Joints... how Feet Ce pe. 34 by 834 by 12 in. for back: 
to build @ shop bench, ing D; and a suitable mirror cut to shape, 
Wwork-table, saw horsey beveled, and drilled 
tool box, wall cabinet, Turn’ the two spindles A and the 
Next comes a refer stretcher B, and sandpaper ‘them thor- 
ence lit of over 200 
things "to build, end 
vwhere to get job plans, 
‘And in the back youll 
fee 50, of the world 
mous “Silver Steel 
Saws, with reasons 
they et 0 much Taster 


| See ee 
rs Ghent, New York 


EASY TO MAKE MONEY 


nb bing hese 


easier, ond far cute 
fast ordinary saws. - 
This handy "Howetor | jtmonint nts 


dort" book will save | “Hca's,AnuniF 
You a Tot of tine and 

your work and 
help’ you get more 
fun gut of your 
hobby, Just send o 
dine for it—use 


MINIATURE SHIP MODELS, INC. 
Dent. NA PERKASIE, Ps 


INVENTIONS WANTED — 


! 
H Wis ticemreD Hee 
‘p's misexre 
1 
| 428 So, tlinots St. 1 V SQUARES 
| indoor ide I Big Pay—Big Opportunity 
| levels adie for i ig bain: nud raed rate men ap paste 
VCATEINSS 1 Hagin Sr RR ese 
Bohetane Seo | | | Speer eres 
ie 1 chen for aaa pars bok FREE. 
| Nome = 
{Street — ‘ 
—— =e 
| Cly_—_____Stsle —— | | “satcgny or any fan aint wo may be| 
My dealer x | | _ sedis consracing then gracefal par page four of this issue. 
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oughly. Cut out the feet C and bore the 
necessary holes in each. Take especial 
care with the holes for the spindles, 
‘which must slant back at exactly the same 
angle yet appear vertical when viewed 
from the front. After sandpapering the 
feet, glue the five parts of the supporting 
frame together. 

Tt will be necessary to have the mirror 
cut and beveled at a glass works; and 
three 54-in, holes should be drilled through 
the glass as indicated in the accompany- 
ing photograph, Make a paper pattern for 
cutting the glass about 34 in. smaller all 
around than the wood backing. ‘The par- 
ticular shape shown was obiained for 
$2.50, but some simpler outline could 
have been obtained for less. 

‘Saw out the backing and round or bevel 
the edges, ‘Then fasten the glass to the 


wood with three small screws and three 
ornamental washers, which ean be pur- 
‘chased with the mirror, 

‘The mounted mirror is suspended 
tween the two upright spindles with 14 
14 in, wood screws, tightened sufficient 
to hold the glass at'any angle at which it 


the finishing, carefully 
remove the mirror from the backing. 
Stain the wood the desired color and after 
twelve hours apply a good. paste filer, 
following the directions on the can. Next 
apply a coat of varnish, and be sure to 
1 dust-free room. Allow the var- 
nish to dry three or four day's and rub it 
lightly with very fine steel woo! oF pumice 
stone and water. Flow on a second coat 
‘of varnish and let it dry at least four days 
(this is most important); then rub it 
smooth as before, Replace the glass, and 
you will have a well-finished and attrac- 
tive novelty. —Ricuaro L. Graves, 


GROUNDING YOUR MOTOR 
ELIMINATES SHOCKS 


Y RUNNING an insulated wire from 

the frame of your home workshop 
‘motor to the nearest water pipe or sec- 
_ you can effectively 
dit and thus avoid the possibility of 
ing a shock in case a short circuit 
should occur. The wire can be attached 
to the motor frame by placing it under 
one of the hold-down bolts and tightening 
the bolt; a ground clamp can be used in 
attaching the wire to the pipe or conduit. 
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Follow the Direct Road to Success 


ay evel? 


‘tions, se are ou han 


yong bck o_ school or 
‘crrepondence coun? 


At Last! Mathematies Self-Taught 
‘This Simple, Easy Way! 


Now yor ean take advantage of thie esiy_ method whic 
BS aden, worked put “by aa expert fr “tte "who 43 nat 
wn teehee the andy real. by* other metho 
iP eaten sy A vey singe and extemal 
‘an who har Gewated "his ile “to “tenching practical men 
‘he (dadtsenta ‘ofthis “important suc 


MATHEMATICS 
FOR SELF STUDY 


smpaon, B.S, in ELE, 
tea, Pratt Tasttute, Brooklyn 


Tours of your ‘me and make 


‘ou more Valuable to. yoursell and ‘your job, 
‘Then they” Ro Tight ioto. higher mathematics 
eit when an 


Don't fet 


‘expert explana “it 
Appearances fool you, mathematics is 
"You eam et these hooks on approval 


Tor" you, 


se foe Yoursell how” much 
ra ‘ean, ‘bave while etting thin” value 
le taining and. solving teresting 
robles that" pussle your Irfends 
loweworkers, "Inno “time at all 


‘enjoyment 


A Complete Reference Work 
‘on Mathematics in These An Expert Gives You These 
Four Inexpensive Books Simplified Methods 
fromthe, Ro simole wile ate, Thompson, the nutor of these book, 
‘akan Ternary” dachet of asthenal 


Thebans had ny pa eshene 
Bogen “eld” ot tata 


Starting 


Siping thee interesting ‘boss take 


‘robin ‘hat 
oP tow 


Send No Money 
Examine These Books for 10 Days FREE! 


‘he tor bots for 10. day fee tia Aer 19, dan 
pat tbligatna ‘t seod nthe sal payment of $1.65 
iSiSoce fe Whvee mathly payments of $2.99 each (S¢p acme fr ch 


MAIL THIS COUPON 
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HY not train your aby 
‘ont art lines if you like to 
Grnw? Art is a vital part of 
Today"s business. Advertisers 
nd publishers. are’ paying 
Targe'suma of money annu= 
ally to those who are trained 
fn Modern Art, Successful magazine 
thd ‘newnpaper artists are making 
ine incomes today. A great many stc~ 
couful atudenta of the Federal School 
‘of Illustrating mow earn from $2500 to 
‘a year"some even more. 
Drawing fs a fascinating study 


taught through the Federal Hos 


‘Study Course in Illustrating. You e 
Tearn while, 


earn if you wish. 
Ry famous artists have 


ips you to ben 
In your spare 
may. receive 
il branches 
Lettering, 
indow Card 


thorough 
of Illustrating, Cartoonis 
ing, and 


Why not train your talent for draw- 
ing? Ifyou like todraw,ttmay be your 
opportanity for success in lf 
‘TEST YOUR TALENT—FREE 
Clip and sign the coupon below and 
€Poce Veestional Art Test and the 
k “A Road to Things” 
without charge. Our instructors will 
‘over thin art text and give you their 
Franke opinions as to your ability. 
With art training you may become a 
fationally known artist with a large 
Income later on. Make your start to- 
tiny by sending the coupon at once. 


FEDERAL SCHOOL 
OF ILLUSTRATING 


‘9141 Federal Schools Building 
“Minneapolis, Minnesota 


Any Boy Can Operate This 
Novel String Telegraph 


DVEL string tel- 
‘egraph capable of 
furnishing _ much 

amusement to children, 

yet efficient enough for practical use, can be 
easily made of odds and ends. I first built 
the apparatus described below for two boys 
of the neighborhood who were convalesc- 
ing in adjacent houses, their bedrooms 
facing across a small yard, and have since 
applied it for use in a dairy, a foundry 

‘and a farmhouse. In the foundry the trans- 

‘mitting cord was almost 300 ft, long. 

‘The principle of the device is elementary, 
‘depending on the fact that a 


By 


“Seoce = 


ow the instruments are connected (Fig. 1), per 
eat (Fig. 2, and detail ef indies 


ROBERT T. TAYLOR 


cord suspended between 
‘wo pulleys and weighted 
at each end, as shown in, 
Fig, 1, will 'move at one 


‘end in exact relation tod movement applied 
at the other end if there is no undue 
stretching of the transmitting cord itself. 
‘Two identical instruments are necessary. 
1 shall describe the simplest type, such a 
was built for the boys, and then suggest 
the improvements which followed on the 


later models. 


On a base A, as shown in 


Fig. 2, two uprights B were placed 30 in, 
apart ‘and then braced by four arms C, 
nailed against blocks D. At each outer 


fend of the braces ordinary 
Spools were placed 10 
serve as pulleys, 

‘On a line connecting the 
tops of these spools a hole 
vas ile through each 
upright to allow free pla 
for the transmitting cord, 
and exactly 1 in. above 
these holes another set was 
drilled to handle a con 

From this conveyor, 
which is merely a wire 
stretched between the two 
upper holes and tightened 
at each end by wedges 
shown at X, an indicator 
block is suspended so that 
it may be moved back and 
forth by the transmitting 
cord 

"This block and the transe 
miting cord itself are the 
only parts of the apparatus 
ois which much care must 
be spent. The block, which 
is shown in Fig, 3 with its 
principal dimensions, con- 
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8 of two halves fastened together at 
the middle by screws. One of the halves 
carries the index pointer F, which can be 
made from thin plywood ot even tin 

‘The halves fit together over the con- 
veyor wire and against the transmitting 
cord by means of holes 1 in, apart as 
shown, ‘These holes can be scribed on the 
facing sides of each half, the upper mark 
being sufficiently deep t0 provide a loose 
fit for the conveyor wire, and the lower 
s0 shallow that it will act as a clamp over 
the transmitting cord, 


HE transmitting cord is a thick fishline 
(a drop line is the best type) which has 
been soaked in water overnight and then 


stretched full length in the sun to. dry. 
‘Then it must be scaked ina basin of 
melted candle wax and again stretched 
‘overnight after the surplus wax has been 
removed with a cloth, This treatment pro- 
duces a practically Weather- and stretch- 
proof cord 

The alphabetical index is left until each 
of the two instruments is almost co 


pleted. Since this index must tally exactly 
fon each instrument, I find it better to 
make two at atime, using on 

the other will be 
is shown at J in Fig. 2. Tt 
consists of a strip of cardboard with a 
bottom eclge marked into t-in. divisions 
‘Two of these divisions are left clear 
the left 


1, the cardboard is fastened 
between the uprights against siall blocks 
‘of wood, the bottom edge with its le 
ing being 34 in. in front of, and 3% in 
above, the conveyor Wit 

Tasiallation of the telegraph ean be 


quickly completed, In the case of the sick 
boys, I clamped one of the instruments 
‘on a table in each room, making sure that 


teach index card faced in the same dite 
tion and that the conveyor wires were in 
line with each other, The transmits 


cond was strung between the rooms atid 
Cureaded through the proper holes. a 
weight being fastened at each end, In this, 


case the weights were ordinary sash 
weights. Since one was lighter than the 
other, a spot of lead was added to give 


balanc 


R the cord was stretched, the index 
blocks were fastened with the aid of a 


helper, ‘The index block on one instrument 
was. tightened against the transmitting 
cord and so held that its pointer indicated 


the letter A on the index. Then the second 
block was fastened to point at A, and the 
apparatus was ready for use, 

In operating the telegraph, the boys 
wiggled the pointer to indicate that a mes- 
sage was ready, then (ransmitted it letter 
by letter, using the same wiggling motion 
to mark ‘spaces between words. In time 
they developed great speed and discovered 
they could transmit more quickly on the 
string telegraph than on a regular tele- 
raph circuit using the Morse code. 

‘The instruments were first installed in 
summer, when the transmitting cord was 
not in the way because it ran through the 
screen and the windows were open day 
and night. When winter came—the boys 
‘were still using the machine although they 


had long since recovered—I installed 
short lengths of small copper pipe through 
the lower part of the window frames to 
carry the cord outside. 

‘The success of this original device led 
to requests for similar apparatus. from 
the dairy and foundry. For these I built 
instruments in which the index block ran 
‘on pulleys between wood guides rather 
than on the wire conveyors, and the weights 
were heavy lead blocks. ‘The index cards 
were much lengthened and carried not 
only the alphabet but figures from 0 to 9, 
special symbols used in both businesses, 
and abbreviations for common words such | 

‘with,” and “without.” 

blank space between each five 
ions to. more quickly indicate | 
the end of words, and included punctua~ 
tion marks at each end of the index. In 
the case of the foundry, the length of the | 
transmission cord made small supporting | 
pulleys necessary at intervals of about | 
50 ft 

‘The instruments for the farm were sim 
ilar, except that small bells (cast-ofls from 
old typewriters) were fastened just to the 
left of the letter Aon each machine. A | 
smart tap with the index pointer rang 
the bell and summoned someone to take 
the message. 


MAKING FISHHOOKS INTO 
TINY SCREW DRIVERS 


AVE you ever found it necessary to 
take down a dollar watch to learn 
just what was the matter with itor had to 
ido some other equall 
to discon 3 
small enough for the tiny screws? Small 
screw drivers can be made in an emer- 
y of this kind merely by cutting off 
the hook part of a fishbook and flattening 
‘out the cut end of the shank to form a 
screw driver blade, 
As there are many sizes of fishhooks, 
yout can always choose one to suit the work. 
you wish to do—Fuep CorNeLivs. 


Maxy amateur craftsmen, like myself, 
have been called upon to ‘paint a small 
article that was needed as soon as possible 
and have been puzzled as to how to hold 
it so that all sides could be finished at 
‘once without at least one of them being 
marred by coming in contact with the 
bench or table. This can be accomplished 
bby making a stand from a very thin board 
‘of the length and width of the article to 
be painted. Drive a needle of pin through 
each of the comers so that the point pro- 
jects slightly above the surface, Then, 
when the article has been partly painted, 
fone of the finished sides can be placed 
gently on the projecting points, which will 
‘not noticeably mar the surface—W. K. 
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| Dissatisfied with your job? Not 
enough money? Then 
|fet me show you how to prepare 
for a real job and how to make 
real money—inELECTRICITY, 
the great money-making field! 
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Coyne has been located right here in Chi- 
cag since 18, Coyne training i tested 
proven by hun ‘saccesat 3 
fates. Get all the facta! It costa nothing 
Investigate: JUST MAIL THE COUPON 
BELOW FOR A FREE COPY of MY BIG 
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‘To earn top wages, to be the one picked for 
befat earn the trae you ive bet at the 
YMCA resident schol famous for tne 
ing out good men, ‘Modern equipment. In- 
dividual imtructon. Low tition. 
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SSTABLISH YOUR OWN SHIRT 


FINGER DRILL AIDS IN MODEL WORK 


work, particularly when drilling wood 
and other soft materials. The handle 
fits snugly into the palm of the hand and 
remains stationary while the shaft is 

by the thumb and first finger 
applied to the knurled collar. 

handle is turned from any suit- 
able hardwood such as birch to the dimen- 
sions shown in the drawing. The hole to 
take the bearings D and B for the shaft 
E is bored with a Yin. auger bit. The 
shaft is made from a piece of 4-in 
rill rod, and any suitable small pin chuck 
is fitted to one end. 

Collars C and F are turned from deill 
rod or cold-rolled stock, Make C a trifle 
less than ¥4 in, in diameter. Drill them 
with a No. 1 drill and then’put a 34-in. 
drill through the hole. Unless the drill 
happens to be a trifle oversize or the drill 
rod shaft B is a bit undersize, this method 
of drilling will give you a tight press fit 
s0 that cross-pinning will not be necessary 

Bearings D and B are of brass. The 
hole through D should be drilled with the 
¥4-in, drill, following the No. 1 drill. This 
il make 'D a running fit on the shaft. 
The 60° socket in the brass bearing 
can be cut with a center cutting tool. 


The knutling on the collar F 
done in the lathe by placing a di 
point tool sidewise in the tool rest and 
moving the carriage lengthwise by hand 
Rotate the lathe spindle 14 in., measured 
on, the large pulley, Between ech cut 
‘The hole for the’ set screw G, which is 
cut from an iron machine screw, is drilled 
with a No, 36 drill and tapped with a 6-32 
tap. ‘The threads will hold in hardwood. 
Force collar F into place of cro 
in position, push be: 
of the hole in the handle, then push bear- 
ing D into place, Next, push the shaft all 
the way in and make a scratch on E to 
indicate the position of the bearing D. 
Now press or cross-pin collar C in place 
so that, it holds D at the scratched line, 
Oil and assemble the parts—F, D, R. 


Ax racy and effective way to clean tar- 
nished brass, I have found, is to dissolve 
oxalic acid in water, wet ‘a cloth thor- 
oughly with the solution, dip it in pow- 
dered pumice stone, and rub the metal 
vigorously. Dry with a clean cloth and 
polish with very fine steel wool or on a 
buffing wheel —R. M. Haves, 


‘ollare C and Fare af dill rod wh 


‘brass is used for the bearings B 
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RUNNING LEVELS WITH 
A PLAIN PROTRACTOR 


WE the addition of a small weight 
suspended from a thread, an ordinary 
protractor will serve satisfactorily as a 
hand level or clinometer for measuring 
slopes or gradients in degrees. It can be 
used in leveling fixtures and laying foun- 
dations, and also for running small drain- 
‘age and irrigation ditches and other work 
Where the cost of construction would not 
justify the employment of an engineer. 
le a small notch in the protractor at 

A to receive the thread. In use, the loose 
fend of the thread is held with’ the right 
forefinger’ against the’ side_ opposite the 


Sight along B to C towards the 


want nage BE 


ne weighied thr 


‘object, press the thread holding the weight 
against the scale with the thumb of your 
left hand, and read the degree of dip. 
In getting the dip of anything at right 
angles to your line of sight, whether close 
or far away, hold the protractor at arm's 
length, scale towards you; then line the 
edge B-C with the object and read the 
degree of dip. 

T have used this method in running 
sreology when T didn’t have my instru 
ments. The protractor gave me the dips 
‘of rock formations in degrees, and an ordi- 
nary pocket compass the strike of the 
ds. —Cursrex Guow, 


HOMEMADE TOOL DRIVES 
SCREW EYES QUICKLY 


WHEN 3 large number of window 
screens have to be hung or other 
work done which requires the driving of 
humerous screw eyes, it pays to make the 
special tool illustrated. I have made two 
diferent’ sizes and never again would 
Bother tein ta inert screw eyes the 
old way with a pair of pliers. 

‘The tool can be made from a piece of 
cold-rolled steel forged at the end and 
filed to the shape shown. The jaws are 
of a simple notched type. Tt i not neces: 
say ois the eos Jew the beter 
iy mut and stud is always in place to 
hold it—C. H.W. 


Send tor our free plan on how to. make 
$80 ion we ieyur sete 


stom your Steps No wlio 
rewired: ‘Turn exra Hous Tat eta Glas 


A tool such a8 this is indispensable when 
2 mamber ef screw eyes are to be delves, 
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CHECKING DECAY OF WOODEN POSTS 


ILES and posts sunk in the ground 
usually begin to rot in 3 short time. 
Locust wood, of course, lasts for a great 
many years, but often it cannot be 
‘obtained conveniently. Other woods can 
be made to endure almost as Jong by 
treating, them chemically or in’ various 
other ways. 
‘One simple method is to dig the hole 
place the post in it, and then pour con: 
rete around the wood instead of shovel- 
ing the soil back into the hole. The 
concrete must rise a few inches above 
the soil, and there should be no depres- 


sion or concavity in the upper surface of 
the block in which water can lie and soak 
into the wood. Posts set in concrete in 
this way will last a long time, no matter 
‘that kind of wood is used and whether 
it is dressed lumber or tree trunks. 
When posts are freshly cut from trees, 
they can be treated against rot by plac 
ing the bottom of the stems in a large 
vessel containing a dilute solution of 
copper sulphate in water. A 3 percent 
solution is effective; that is, 1 02, of cop- 
per sulphate (bluestone) ‘to 1 gt. of 
water. In using this method, it is impor- 
tant that the stems should be freshly cut 
tand that the sap in the trunk should not 
hhave dried. ‘The stems absorb the blue 


| Solution of their own accord, and thus 


the wood becomes impregnated with cop- 
per sulphate, which is a 
fungi, Fresh copper solution is added 
from time to time. 
Leave the posts from ten days to two 
weeks, and longer if possible. They may 
desired, until the entire’ wood 


methods. 


A simple one is to paint the 
lower part with hot tar or with carbolic 
acid solution. ‘The latter consists of 15 
‘oz. of carbolic acid dissolved in 1 qt. 0 


When this method is used, be 


sure that the painted part extends a few 
inches above the surface of the ground, 
and do not set the posts in place before 
they are thoroughly dry. If this precau- 
tion is not taken, growing plants near by 
may be killed, 

Another method of treating posts 
quickly is to place them in a large con- 
tainer of limewater. ‘This is made by 
placing ahandful of burned lime, or 
lime such as is used for fertilizing’ the 
soil, in two or three pails of water. Allow 
the’ posts to stand for a few days, then 
take them out and let them dry. " Next 
Paint them with copper sulphate in water 
about 2 of to 1 qt. of water. This 
forms calcium sulphate on the wood, 
‘which prevents the formation of rot fun: 
gus—H, Bave, 


STRAWS SERVE AS FRAME 
OF MINIATURE KITE 


Y USING three straight, stiff broom 

straws 8 in, long, it is possible to 
make a miniature tail kite that will fly | 
like a full size one, 

‘The straws are arranged as shown and 
bound securely at the center with thread, 
A length of thread is then tied to the 
fends of the straws to form the outline of 


‘Thee win. straws 


thread, 


the kite. A drop of glue on the center 
Iashing and on each knot will hold all 
secure 

Cover the frame with thin tissue or 
tracing paper, lapping the edges over the 
string as in’ making a large kite, and 
attach the bridle as indicated in the draw- 
ing. Tear a piece of cloth into strips 
about 1 in. wide for making the tail, the 
length of which will have to be found by 


‘experiment, Use light thread for the kite 
string. If the kite dives, more tail is 
needed; if it is sluggish or fails to rise in 


a reasonably strong breeze, the tail is too 
heavy —Dewey W. THoxtrsox. 
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SLEUTHS READ CLUES IN BLOOD 


caused the stains, the tiny 
form. 

Tn the same manner, antichicken, anticat, 
antideer, and other serums are prepared by 
Injecting these bloods into rabbits. . How- 
ever, these animals cannot produce antirab- 
bit Serum because their own blood injected 
Into their veins would not be an irritant, 

‘One suspect, who understood this, told 
New York City detectives that stains on his 
clothing resulted from killing Belgian hares. 
‘An expert injected hare blood into chickens, 
produced. antirabbit serum, and proved the 
falsity of his story. 

An entirely different method of distinguish 
ing between types of blood has been evolved 
through a. series of researches carried on at 
the Carnegie Institution of Washington, D. C. 
Dr. Edward TT. Reichert, and his associate, 
Dr. Amos P. Brown, have found they can 

‘blood of different creatures “apart 
inguish ‘human ‘blood from that of 
other animals by the shape and angle of erys- 
tals in the red corpuscles. 


PT BE modern, highly trained blood expert 
‘can ‘report infalibly: when, stains have 
‘And be can do 


halo fails to 


‘come. from human veins 
astonishingly more, 
“Take this spectacular example, A year or 
s0 ago, word raced through the’ underworld 
in Chicago that a member of a gun kang 
had” "put the finger on his "pals"—had 
squealed to the police. Two nights lat 
‘watchman found his body lying in am alley 
Avshot at close gange had ripped through 
he. jugular ‘vein, "A. detective searched. the 
oom of a suspect, It yielded a bloodstained 


thi, "analy Ghowed the ane "were 
ble suet. admitted this 
war true but explained that be had. had. a 
Violent nosebleed afew. days betore. His 


‘own blood, he said, had stained the shirt. 
‘A generation oF $0 back, this, statement 
‘might have gone unchecked. 
twenty-five years. ago, scien 
idscovery that the blood of all humans will 
fall into one of four groups depending upon 
the arrangement of the molecules. - Blood 
from the suspect fell into Group Two; from 
the victim into Group Four, And the stains 
fon the shirt front were Group Four blood! 
‘Amazing as such scientific detection is, it 
fs believed it can be carried still further. "In 
cases. where the blood groups of both ‘men 
are the same, if one is suffering from a dis 
fase that the other does not have, the geems 
present in the life Quid of the one and absent 
from that of the other will distinguish them. 
‘The ultimate aim is to be able to take a 
drop of blood and identify ‘positively. the 
individual from which it came. What is 
hailed as an important step in this direction, 
was, recently reported from the University 
af Koenisbere; Germany, where Dr. Withelm 
Zangemeister “has spent’ years of studying 
blood colloids. “By noting diferences inthe 
amount of light scattered by these ultra- 
tmieroseopie molecular clumps. he has been 
able to take blood samples of, 2 number of 
‘men and women and, it ic claimed, deter- 
‘ine which were the parents of a given child 
idies ‘may pave the way to anew 
lecheique Tor the sclentibe bloodhounds of 
the ave 


tives, in unraveling the tangled skeins of 
rmurder_mystery 

‘One of the most dramatic stories told me 
concerned a bloodstained coat picked up on 
river bank north of a large town in New 
Jersey. As no report of violence or of 2 
‘missing person had come in, it was at Brst 


wed from pace 20 


sumed the stains came from a bloody nose 
jn some minor scufle. The garment bad no 
identifying ‘markings but asa matter of 
form it was turned over to the police. At 
headquarters, an expert examined the stains, 
Five minutes later, he made the startling 
announcement that’ the owner of the coat 
was dead, 

He had found in the dried blood a tiny 
bone which is situated deep in the skull, 
A person wounded 30 severely as to cause 
the loss of this bone could not live many 
minutes. Officers searched the vicinity of 
the river bank. They discovered the hidden 
body of a murdered racketeer, 


IN GERMANY, a few years ago, a some- 

‘what similar clue led to 4 dramatic cap- 
ture. Beside the body of 2 murdered wom- 
an, a detective found & tiny piece of flesh 
with a bit of fingernail attached, caught in 
2 dried bloodstain. The hands of the Vi 
tim were uninjured, so the sleuth decided the 
fragment of flesh ‘had been bitten from a 
finger of the assailant 

Police rounded up four suspects, one with 
a bandaged hand.” When these ‘wrappings 


Rouged-out place exactly 
the size of the piece of flesh discovered at 
the scene of the crime. This blood-borne 
‘lue convicted the ‘murderer. 

The experts who trail big game in the 
jungles of the underworld sce a. thousand 
and one clues in spots and splotches of blood 
that the ordinary person misses, To these 
hawk-eyed man-hunters, the shape of each 
drop tells its story. Ifa wounded person 
4s standing stil, the falling globules flatten 
themselves out ‘symmetrically round. But, 
if the person is moving, the stains are elon: 
fated with splashes pointing in the direction 
‘of movement 

How much the position of a single drop 
‘of blood may suggest to the expert criminal 
hunter is illustrated by a. remarkable’ St 
Louis, Mo., case some years ago. Neighbors 
found an ‘old woman, who 
the outskirts of the city 
dered. ‘The unknown slay 
fexcape through aback door 


UST to the left of this door stood a table 

‘covered by a Tight cloth which fell almost 
to the floor. In searching for evidence, detec- 
tives. discovered a single blood spot on the 
carpet wader the table where it was hidden 
bythe cloth, 

No-one could explain how the spot got 
there, “Then it was noticed that every time 
the door was opened, the breeze blew the 
hanging part of the cloth back under the 
table.” This led to the deduction that the 
murderer, in stealing from the scene of his 
crime, had opened the door with his right 
hhand: the draft had blown back the cloth; 
2 drop of blood had fallen from ‘his left 
hand, to be hidden as soon at the door 
losed and the cloth rune back 

"This discovery gave two. important clues, 
‘The murderer was wounded in his left hand. 
‘And he had committed the crime when the 


‘These vital dues, given by a 
single blood spot, led to the slayer’ capture, 


EXT MONTH: How magic rays pene~ 

trate crimes! ‘The latest use of myi~ 
terious ultra-siolet, X-rays,end polarized ight 
in criminal hunting. Invisible vibrations of 
the tther wreck the best-laid plans of mas- 
ler crooks. "Watch for the west installment 
of this thrilling series in the October firme 
of Porvtar Sciexce Mostm. 
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movements of the heavenly bodies; and 
‘judicial astrology,” the “art” of discerning 
their influence on human affairs and of pre 
dicting the future from their’ positions and 

Tt was natural astrology which, much 
Inter, especially after the invention’ of the 
{telescope and ‘other instruments of precis- 
Jon, developed into the science of astronomy 
Despite this enormous advance, 


from the Dark Ages 


‘0 THE carly Babylonian astrologers and 

to most of their successors in Greece, Ara 
bia, Ezypt, Rome, and later in the rest of 
Europe, the sky was actually a solid dome; 
the earth was fat and stationary, and the 
sun and the planets circled around 

“The old Babylonian priests ilentiied the 
planets ‘with theie gods. ‘This practice was 
taken over by the Greeks and the Romans, 
Which ‘accounts for the names of the ve 
planets ‘known to. the ancients—Mercury, 
Venus, Mars, Jupiter, and Saturn, Asa nats 
ural consequence, all sorts of powers were 
ascribed to the planets. At first, these infla- 
fences were believed to be only of a public 
fnsture, The gods (and, therefore, the plan- 
ts) were responsible ‘for war ‘or peace 
Sroushts "or ood: bumper crops or f= 
ine; general health or pestilence. Mtuch later 
the Greeks of the second and. first centuries 
mc, developed the idea of the planets 
powers over fndividual lives. They were the 
Inventors ef the horoscope. 

More than 2,000 years ago, the astrologers 
divided the zodiae into twelve signs, one for 
‘each of its (welve constellations, anil atteib- 
tied ‘certain characteristics and spheres of 
Influence to each sign. For example, one 
sian was that of the Crab, and because of 
‘rab's peculiar: mode of travel, It was once 
‘ald that a child born under this sign would 
not “travel straight” through life. 

"The Zodiac also was identified with the 
human body. An imaginary giant human 
figure was stretched, maplike, around the 
zodiac, with the head in the fit sign, that 
Of Aries, the Rat, and the feet ih the 
twelfth sien, that of Pisces, the Fishes, The 
‘other main ‘parts and organs of the imagi- 
nary body" touched the remaining ten signs 
Im this way, primitive medicine became coo: 
rected with astrology. ‘The stars and planets 
‘were thought 0 iniluence the various bod: 
liy"parts, and all’ Kinds of diseases were 
blamed om them, 


URTHER, the astrologers divided the 
sky into twelve “howses"—the houses of 
le, lehes, brethren, parents, children, health, 
marriage, death, religion, dignitics (that is, 
hotors)," friends, and enemies. That job 
done, scarcely anything could happen to a 
thuman being that the astrologers could not 
ascribe to the good oF evil influence of some 
Sar oF planet 
‘As the planets were identified with the 
gods, the ‘peculiar characteristics ‘of each 
| kod were supposed to be possessed also by 
bis own  pevate planet. For instance 
because Mars was the god of war, his 
sake, the planet, had jurisdiction ‘over “fire, 
Acids, beasts of prey. burning, poisonous and 
Stingine plants, iron and sulphuric metals.” 
Since blood fs shed in war, it was the boss of 
the blood, too. And because the planet 
touched the Kidney rexion of the big fad in 
zodiacal body-map, it ako ruled the 
Kidneys 
sad geemlcated sate, bat the atroloees 
‘Worked out to a fine point for every 
inet. Wik crervthing thu nicely acon 
Boted, it was a comparatively simple matter 


WHY ASTROLOGY IS A FAKE 


ined from pace 15) 


to predict the future as the heavenly bodi 
‘hanged th elt gon ad aye 
‘coming in "eanjunction” or “opposition” to 
fone another. While the clasidcatons, have 
iben altered from time to time, the frames 
Jerk of this chia juglery has ema 

“There you have the real basis of astrology 
<the superstitions of ignorant, heathen peo- 
ples thal have been dend these thousands, of 
Sears ‘Their gods have. been myths for 
‘many centuries and nobody, of course, 
hrcleves im them anymore. But dat has not 
scouraged the star-razing charlatans, The 
love substtated their own brand of vicene 
for the poscers of the ancent gods, ft i 
ths ‘prendoscence. they ‘new palm of on 
te informed athe "jdt orth 

‘Consider, for example, this statement—a 
favorite with the presentalay radio astrl- 

“No thinking perion doubts that the rise 
sd ao he tena, de to the tenes 
"the sun ‘and. moon 


YERTAINLY not, But if the astrologers 

teally believe that it proves that the 
mn has the power to upset all earthly bal 
Ances, let them take n glass of ‘water oUt 
into he bright, silver moonlight, and see 
how much of a'tide ts ralsed ft 

Science ‘can tell the astrologers the exact 
ravitational effect of the moon on earthly. 
hie When iis ety overhead, 
aflects their weight in the ration of one part 
in fem million, Ii the astrologers have mind 
to, they may” work this out further, "When 
the moon is overhead, a newborn baby, whleh 
otherwise would weigh eight pounds, is 
Hehter by one 781260 part of one ounce 

‘No. other heavenly body has nearly so 


reat an effect on the weight of things on 
fart, 


"The sun as half 'as-much asthe 

Venws, which has ‘more than any 
planet, has an effec of only one part 
in S00" billion, 

Certainly the powerful planetary jnflue 
ences which astrologers tay direc human 
‘iestnis cannot be vibrations Of ght, ‘The 
isi which reaches the ear {com the moon 
And the planets is merely weak, reflected 
Sunlight. ‘Nor ‘are hewe influences elect 
magnetic. Science hay made careful sudies 
ind’ found "no" measurable, clectromagnetic 
‘tices trom the planets 


EXT consider the possibilty of some 
mysterious, undiscovered. vibration 
from the planets, Their composition i sup. 
posed to be tore or less similar to that of 
the earth. “It this is the ease, the radiations 
which they would give off would reach the 
arth in quantities insignificant compared °0 
the same kind of radiations given of by the 
arth itself. "A'man standing at the foot of 
‘© mountain, would probably receive more of 
these mysterious radiations from the moun= 
tain than fromthe faraway” planets. The 
sime would be true of massive buildings, 
‘Chutching at straws of scientific argument, 
astrologers might claim that the planets do, 
their “work” by intercepting and shutting off 
radiations that come from other parts of the 
heavens. But. all the planets combined 
‘occupy a space amounting 10 one one-hun- 
‘ired-milionth part-of the apparent area of 
the sky. They have lss of a chance of shut- 
ting off radiations than eats Aving in front 
‘ofa man's face, have of shutting off the 
Sunlight. ‘Even’ the sun and. the moon 
together could cut off the rays coming to the 
arth irom only "one -one-hundred-thous- 
Shath part of the sky's apparent areal 
‘Sclemtists do not (Continued ow page 113) 
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profess to have found out everything there 
to learn about the universe. There are 
forces still being studied and riddles yet to 
bbe solved. But no force has yet been sus- 
ested that would take the claims of ‘the 
Astrologers out of the class of worthless 
hokum. Even granting that such a force 
might ibe discovered, astrologers sill would 

Ia child's 


the time of birth, why don’t u 
istics change continually as the 
change? 


1S a dificult matter to pin the astrolo- 

ers down to a definite explanation of the 
nature of the mysterious forces with which 
they del 

‘The sltns of the zodiac and the constella~ 
tions they represent no longer coincide. This 
is due to a phenomenon known as the pre- 
cession of the equinoxes, When astrology 
‘adopted the zodiac, about 2,200 years ago, 
the sun was in the habit of ‘reaching Aries, 
the first sign, at the beginning of the nat- 
ural year, the spring equinox. ‘Today, the 
equinox occurs almost a month before the sun 
makes its apparent entry into the constlla- 
tion of Aries. The signs of the zodiac have 
slipped. a complete coe. 

“The lad who Hies stretched out lke a map 
fon the zodiae probably suffers discomfort 
for the constellation reserved for his feet 1. 
ow ‘standing. inthe sign which rules his 
head." It ‘will go marching’ on steadily 
through all the sens until, In 26,000 years, 
| the ecliptic will have been circled completely 

‘There are other famous sources of embar- 
rasiment, Just as everything was running 
smoothly, and all the known planets seemed 
fainted with their jobs of ruling the mun: 
dane affalrs the astrologers had assigned to 
them, the astronomers had to upset the sy 


tem and “dicover two more planets 
Uranus in 1781, and Neptune in 1846, The 
le rascals 


pall pct was that these two 
had been hanging around all the time, exert 
ing “influences” and going through “aspects” 
Which’ the astrologers hadn't suspected | 

‘A. hew. problem arose as recently as the 
spring of 00. with the dicovery, at the 
Lowell Observatory, Flagstaff, Ariz, of still 
another planet, Pluto (PSM. June, '30, 
27), "But as one astrologer’ said ‘on ‘the 
radio, this ‘will only serve to. make the 

nce” more nearly accurate, by supplying 

ew data 

The statements found in horoscopes are 
phrased 40 as to insure a 50-80 average of 
its for the astrologers’ euesses. These state 
ments are of two kinds, One class is. $0 
keneral that nearly any normal person may 
find them applicable. The other class con- 
sits of positive statements. neatly contra 
dicted by’ negative ones at some other point 
Jn the same horoscope, 


REDICTION 

veiled and ambliuous terms that It is easy 
to apply them later to events which actualy 
hhave occurred. Moreover, there are certain 
types of happenings which can be foretold 
positively. by anyone.” It is child's play t 
predict "deaths of public characters," “fires, 
Frecidents;" and. the like, and to disguise 
them in seemingly definite phrases. 

nthe general terms employed, anybody 
can foretell the future. But its impossible 
to do so in individual eases. Pretending to 
hase personal predictions on the stars docs 
not give the practice a scientific basis. ‘It 
fe merely a trick which lends the world’s 
oldest come-on game the kind of glamour 
that always hasbeen and still is required 
bby good business and showmanship. 


, too, are made in such 
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MAN IS STILL A MONKEY 
Continued from pase 33 


to us; and the evidence furnished by the 
study ‘of the formation and development of 
unborn creatures. But before we go further 
into this matter of evidence, Jet me make 
something dear to you. It is this: Since 
Darwin's time—that 1s, roughly, in the last 
Seventy-five years—so much evidence of the 
three kinds I mentioned has been gathered, 
and of several other kinds besides, that now 
there is a mountain of it, ‘Most of it, by the 
way, completely’ vindicates Darwin's views 
Personally, I have devoted a lifetime to an 
‘examination of this evidence; thirty years, 
to be exact. Other investigators have done 
the same thing. The libraries of the world 
fare filled with books on the many’ ramifica- 
tions of the subject; some learned men have 
igiven their lives to ‘the study of one detail 
Ae stands to reason that all we can do ina 
talk of this kind is to touch some of the 
high spots 
‘Mx: Mox: 1 understand that, 


R, GREGORY: All right. As for the 
‘siudy of unborn creatures, 1 told you 
last month that the unborn human baby, in 
its various stages, presents a blurred record 
of man's development. from the earliest 
forms. "You remember that, in turn, it has 
characteristics of a one-celled creature, a 
‘worm, a fh, an amphibian, a Heard, a hairy 
‘manumal, a creature with short legs like an 
ape and, lastly, a man (PSM, July ‘31, p. 
122). It does ‘not begin as a man and end 
‘up resembling a fish or a worm, or as a single 
fll. The evidence in the development of the 
lunborn “baby, therefore, supports the evi- 
dence of the rocks. 
‘What does this study show 
about’ our monkey descent? 

Dx. Gaxcor: From its beginning as a 
fertilized egg cell until it is born, a human 
Daby undergoes a series of elaborate changes 
Investigations by the late Dr. Emil Selenka, 
fan ‘eminent authority on this subject and 
‘thers, have shown that similar changes take 
place tn the unborn young of only four other 
‘mammals. These ate the gorilla, the chim- 
ppanzee, the orang-utan, and the’ gibbon. 


DME. MOK:, You mean that the Iman 
IMA ‘baby and the young of these apes re- 
semble eachother inthe corresponding 
Stages of their development before birth? 

‘Dr. Gascony: That's it, For instance, if 
you compare an Unborn baby with an 
inborn young of a chimpansee or a gorilla 
in the corresponding stases, you wil find 
them amazingly similar in general. appear~ 
fance. ‘In both cases, for instance, the soles 
ff the feet can be turned toward each other, 
Just lke the palms of hands. Aiter birth, the 
Apes retain and develop this feature; as you 
Know, their feet become much more hapd- 

and grasping. In us, the foot changes 50 
10 support our weight in the upright posl- 
tion: though, 2s we saw last month, a human 
baby’s foot in sill somewhat apelike for a 
While after birth 


Mz. Mox= Will you give me another 
example? 

De. Gercoey: Here isa striking one: In 
most of the later half of is life hetore birth, 


the human baby’s body: is covered with 
short, downy halt, So is that of the unborn 
ape-young in the corresponding period. Both 
lose their hair betore bith, sro long hale 
ton the bead, and are born with hitless bod- 
ies. We remain that way, while the young 
Ape soon grows a new coal. So, vou see, in 
this case we retain the pre-natal’ condition, 
while the ‘apes retain it in the case of the 


Mx. Mox: Aren't there any points of 
difference? 
Dx. Gxsconr: There are, but they are 


mostly difierences in proportion, Curiously 
‘enough, the unborn chimpanzee is more human, 
in its proportions than the adult chimpanzee 
On the other hand, a child is more apelike in 
its proportions before birth than after. For 
instance, compared with a man an adult chim- 
panzee has longer arms and shorter legs in 
proportion to the body, This is true, t00, 
When you compare an unborn chimpanzee 
with an unborn child; but’ the difference 
then is much smaller. Before birth, the 
shape of the ehimpanzee's skull also is much 
more human than in the adult, Now, all 
these things are regarded by scientists as 
evidences of relation; that” is, common 
ancestry. 

‘Mx. Mox: Are all scientists evolutionists? 


Du. Guscony: ‘Science. is a broad field 
fand I am, therefore, unable to answ 
Question, " What can tell you is 
competent authorities on the subject of 


hhatural history. are evolutionists, 
‘Mx, Mox:” How do you know? 


R. GREGORY: Because T have never 

seen any professional paper published 

by the leading scientific journals of the world 

‘the broad fact of evolution was 

‘questioned for 4 moment 

Ma, Mox: Still, a good many books are 
ublished that attack evolution, 

‘Dr. Gurcony: Yes, but their authors have 


no standing in the scientific world, No mem- | 


ber of the National Academy. of Sciences, 
‘of the American Philosophical Society, of of 
the New: York Academy of Sclences’ is an 
ntievolution 

Mr, Mox: ‘Surely, membership in those 
Jearned societies does not include a sare in 8 
‘monopoly’ on selentifi truth? 

Du. Guscowy: No, but it fs a guarantee 
‘of recognized scientific accomplishment, 
However, let me ask you a question. IC you, 
wanted evidence on any’ subject, where would 


You eo? 
Mu, Mox: I should go to an expert, 

R. GREGORY: Ves, but he must be a 

ractical expert, For example, if yout 


‘want to find out something about the work= 
ings of radio, you Ro to a practical ‘Tadio 
man.” You don't go to a pastry baker, 10 
matter how skilled and respected, and espe- 
ally not to one who is known to have an 
intense dislike ‘of radio, ‘The. unfortunate 

tation in this Geld is that most people Who 


fight evolution’ know far less about it, in a 


‘practical way, than the young fellows who 
build their own radio sets know about radio, 
T have never read any book against evolu: 
tion which showed that its author was a 
‘man, who, if T handed him a fossil bane, 
could tell me that it was, say, from the Teft 
Side of the hind foot of a certain dinosaur, 
N'man with the kind of training that would 
enable him to criticize evolution, would 
Know. Most ‘opponents have little "more 
than a personal disike of the idea, and a 
more or less developed talent for argument, 
But let"us get back to our evidence 
Ms. Mok: You have told me something 
ff the evidence of the rocks, and that found 
‘development of unborn children and 
What of the third: kind—structural 


De. Geeconv: Their name is legion. Nat- 
urally, you have seen for yoursll, at the 
200, that the manlike apes outwardly look a 
‘toed deal lke us 

Mx. Mox: Distresinely like some of ust 

Da. Guecony: Certainly, ‘That is because 
they’ are our poor relations, “Have you ever 
had a chance to watch a mother chimpanzee 
with her young? 

Mx. Max: I have, 

Du. Gascony: (Continued on pose 115] 
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‘Then you must have been impresed_ by 
her actlon. ‘She fondies the young one, pats 
{ton the head, almost ists its rather 
touching reemblance to the actions of 
Human mother, high. ower animal 
wwe But ach things are matters ol 
iebivin, 
ptr er ova 
than any umber of wks to the 200 
could reveal to you, 
‘Ms.'Mow:) Please give me some of the 
points of similarity. 


R, GREGORY: Here you ate: Our 

skeleton and that of the manlike apes 
fare not only built on the same plan; they 
Actually ‘correspond. bone for bone.” The 
only differences are in proportions and pos- 
ture, They have grasping hands, like ours; 
they can move their thumbs opposite their 
‘other fingers, as We can, though not a 
{reely. They’ have, nails on their fingers and 
tors, as we have, They have the same nu 
ber of teeth that we have—thirty-two—if we 
Include the wisdom teeth, They have no 
outward tally and neither have we. | But 
they do have a tail remnant, and so have 
wwe, They have an appendix, and we have, 
too. ‘Their females have a’ single pair of 

there is the brain. 

‘Their brain is not like ours, 


Dr, Grrcony: It is like ours, only smaller 
fand less developed, We have’ not a single 
‘Grain structure that the manlike apes do not 
possess, Dr. Elliot Smith, of London Uni- 
Verity, has shown that, while our brain case 
and brain are larger’ in. proportion, this 
Increase is caused by enlargement of parts 
that are present in ‘the brain of apes 
Because of their manlike brain, the apes, 
specially’ the chimpanzee, havea greater 
earning capacity than any other animal 
‘That Is the reason for the amusing perfor 
‘apes that you have seen i 
nd on the stage, Better than 
thatthe are the only animal that know 
jew to. anticipate experience, 
‘Mx, Mox: What do you mean by that? 


R. GREGORY: They know how to put 
two and two together of their own accord. 
‘There are many examples of this ability on 
the part of apes. A chimpanzee belonging 
to'a' German Zealot, without being taught 
the trick, fitted a stick into the hollow end 
fof another to reach a banana, More striking 
still was the inventive ability of Dohong, the 
‘orangutan at the New York Zoological 
Who used his trapeze as a lever to pry the 
bars of his cage apart (PSM., Feb. "20, p. 
147). TThe senses of the apes, too, resemble 
in sharpness and range. 
Mx! Have they. been tested? 
 Guxoory: Yes, They have stereo- 


"Their ‘eating, too, is as acute as 
burs, and they can distinguish between tones: 
Almést as well as we can. But aside from 
the three principal kinds of evidence T have 
mentioned, there are new kinds. Modern 
medicine and chemistry have opened fields 
that were tinknown in Darwin’ time. 

‘Mi. Mow: “What have these sciences 
shown? 

‘Dr. Gnscony: The manlike apes are sus- 
ceptible to the same diseases from which we 
‘ler, particularly. typhoid fever. Chim- 
ppanzees in captivity have contracted appen- 
ieltis, pneumonia, and influenza. ‘They 
react to” stimulants (including alcohol), 
fedatives, and poisons exactly as we do. 
‘They are even plagued by the same para 
sites! (Continued on page’ 116 
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Mr, Mox: And what has chemistry 
Drought to Tight? 

Dr. Gutcony: Tt has been used mainly to 
determine similarity inthe blood. Accord- 
ing to Sir Arthur Keith, the eminent British 
naturalist, the blood of the manlike apes 
aand ours is chemically the same to the extent 
that a small quantity of human. blood, 
Injected into the veins of a chi 
immediately absorbed. This test was actu- 
ally made. Then it was repeated, but ox 
blood was used instead of ‘human blood, 


| Experiments of this kind, Sir Arthur says, 

have shown that this particular similarity 
in the manlike apes amounts to a full 100 
Percent. In the Old World monkeys, to 
Which we are related, it is ninety-two percent; 
but in the New World monkeys, which are 
emote relations of ours, it is only seventy 
ight percent. 

‘Mr. Mox: How do the manlike apes dif- 
fer from human beings? 


R. GREGORY 


Just as in the case of 


knees of degree—that 
Rave told you about the size‘of the brain 
(Gur jaws abd the bony ridges over our ees 
Ate smaller, but our note and chin are biger 
‘Gur feet are less handle, and the halt on 
Sur bodies bs much amaler tn quantity” and 
Stworter. Our thumbs are Tansee, but our 
ies are smaller, except the big toe. Our 
Canine tecthare'moch smaller, Two, pots 
ot diference are striking Fiet, Wwe have 
the ability of pec and the apes have nt. 
‘Ma. Mox: “Can't monkeys talk a0 all? 
1 understand that they chatter, and. that 
ome investlzators believe that they have 
| fata 

‘Dx. Gaxcony: A good deal has been said 
about that, but it has never been shown that 

they’ have speech im our sense. 
Mie. Mon should think that our abil 
iy to talk and to tenon mich prove tat 
‘ad the monkeys are not related 

ice a 


iconv: It proves that no more 
than the fact that a child i backward proves 
that it is not the son of its father. They 
hhave the same vocal organe that we have 
loreover, experiments have shown that 
they have at least the beginnings of reason 

it depresses you, but all 
and talking. mowkeys 
‘What is the second striking 
point of difference? 


R_ GREGORY: 


Our upright, position 


“This has resulted in some changes in 
Structure. Our spine is bent in. 
different way. Ours is in the shape of the 


letter, S; that of the apes is bow-shaped. 
Our bead is placed straight on top of our 
neck; theirs juts forward, “Our legs are 
Mtraighter than theirs, and our pelvis—that 
fs to say, the bony structure of the hips—has 
Become a Mat basin on which the organs in 
the abdomen rest 


Mx Mok: Where did we get our upright 
position? 
‘Dr. Gascony: We began to acquire it 


long before we came down out of the trees 
“Mz. Mos: Did we ever live in trees? 
Dr. Grzcony'= No, but our spe and mon- 
key ancestors did. "You were saved from 
running om all fours by one of them that 
was a trapeze artist. These humble, ancient 
ancestors of ours acquired our upright Dos- 
ture for us by climbing. In monkeys that 
are living today. you can see the various 
stages that led to. our upright position. 
Some are merely quadrupeds, running on 
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all fours in the trees, like squirrels, Others 
each their arms over their heads in climb- 
ing. Still others leap from branch to branch, 
in upright position, like trapeze performers, 
Those are the clever lads that ‘made real 
men out of us 

‘Mu Mox: When and where did, 
bbranch off from this ancient ape and 
ancestral stock? 


R. GREGORY: There are several opi 
fons on these points. You see, in 

business of man’s descent, there are two dis- 
tinct kinds of conclusions,” One group ts based 
fo the evidence of our origin from lower ani- 
mals that I have told you about. All prop- 
erly qualified 20ological experts agree on four 
points: First, that man is an-animal, 0 
fatter what else he may’ be: that he 
isa backboned animal; third, that he is 0 
member of the Order of Pi 

fourth, that he belongs to the 
ff the Primates known xs the Old World 
Division, “So far, all is agreement. Now 
come the points where there Is. room for 
various interpretations and. much ‘need for 
further light’ through future research and 
dliseovery. These mainly concern the ues- 
tom as to when and where man was freed 
from the old ape stock 

‘Mx, Mox: "But it you scientists are stil 
quarreling, how do you expect to convince us 
thymen? 

Ds. Gracony: T don’t expect to convince 
anybody. All have been trying to do is 10 
show "you some of the things that have 

Me M 


What is your personal con- 
‘the Tine of descent? 


KR. GREGORY: These are the approx- 

imate steps: At the top is movleen man, 
alow him stands the Australian bushman, 
ihe caries us back co the Stone Ane. Below 
the bushman come the several foal species of 
primitive men that have been found in 
Europe and Asia. The oldest of these oes 
back to the beginning of the Kee Axe, 
million oF more years ago, Lower stil stand 
the twenty-odd species of fosll apes {rom the 
latter part of the Age of Mammals, Below 
them come the Old. World monkeys trom 
the “earlier half of the Age ‘of Mammals, 
Before: the 


ies. Below the taser isthe sage of the 
us, Fepreented today by thelr descend 
ants in’ Madagascar, india and “Africa, 
Finaty come the tre shrews from the Tat~ 
ter part of the Age af Reptile ‘These are 
the "stages nearest the rect ine as Jet 
scovered 

‘Min: Mox: When did our ancestors learn 
to walle on thet hind less? 

Du. Gaocons: "When they Tet the trees 
to\tty their fuck at hunting on the plains 
‘This probably” happened ‘even before the 
Great ‘ee Ace 

fs. Mox Was that the type of creature 
that known as the “mis ik? 

Dr. Grecony’ T dont know. The trouble 
today fethat there are fon many Hn But 
I've tell you about that in our next talk 


HERE did the frst real man come 

from? How long'has'he been here? 

How i he doen from a bal ape ino a 

ising, elubreinginghumas 

into civilaed man? The 

mnrwers of Science to these and many 

other questions cell be given by Dr. Gregory 

‘is fascinating, human, under- 

Sandable mavner. On the news’ stands 
September 1 
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HOW THE WORLD LOOKS | 
TO A FISH 


(Continued from page 


water and air—its path continues to be a 
straight line if it strikes the surface where 
the two mediums meet at right angles to its 
line of travel. When the sun is. directly 


overhead, for éxampley the rays striking the 
Unrated surface of pond would continue iovey We cite 
down through the water to the bottom in Scan TUT Atterd 
thesame srspht He Sica nave 

However, when 1 ight ray strikes the tor Our Iflustrated Guide Boe! 
aise ice ane ea Bata, j Free Oe tear 
nate, the path of tbe light ray is changed MIN A PATENT, | 
‘an amount which depends on the sharpness ia" Se Me wind" 100 Ricehaniesl Movernents 
Sf the angle at whch the ray sre the 
dividing sriace and upon the reatve dea: 
Sly of the two nacdums “The change in the 4 
path of light rays that strike ‘water at an DELAYS ARE DANGEROUS IN PATENT 
angle is, therefore, quite large because air is MATTERS—IMPORTANT! ToAvoidDelay! 
fotmuch lighter than water. This change in NOU SHOULD HAVE. VOUR CASE MADE SPECIAL IN 
the'path of the light rays called refraction : st Aetctpondenee secure peace at 


S ‘THE angle becomes farther and farther 
point fs reached 
ee eel a ereghemy PAYMENT 6 OF FEES IN INSTALLMENTS 


Irom the fist to "the second. ‘aan Soni tres inet he prepare: 
Instead it is reflected back into the first ees cae 


rmedium at the same angle. This is called 
reflection. The change from elraction to 
rellection’ takes place when the light ray 
comes to an angle roughly halfway between VICTOR J. EVANS & CO. 
Vertical and horizontal Registered Patent Attorneys: Established 1808 


‘With these facts in tind, you eam sce for MAIN OFFICES: 760 Ninth St. Washington, D. C. 


ourself why the fish gets such a funny view 


ey Wostvort Bide, New York its te4Qet Caney 
eran wading nthe water, “The Masur: ae Hb Palen Bags MS 
di m on page fifty shows a side view of Ps ‘Pa; 1010 Hobart Bide, San ‘Franclece, ‘Calf 


the tank, the fisherman, and the fsb, the ‘Conticmens) Pleane send me FREE OF CHARGE your books as deseribed above 
latter being: drawn in at the point where the 
camera lens was when the picture was taken 

‘The Tight that goes through. the water 
from the fisherman's legs direct to the fish's 
eye forms the true image of the legs at the 
Dottom of the picture, Light also is being 
reflected from the legs upward toward. the 
Surface of ‘the water in front of the fsher- 
man. This light. is reflected by the wal 
surface to form the inverted image of ‘the 
Jeg 

Light also is coming from the 
the fiuherman's body above the wat 
this portion of ‘the light. strikes 

we the fish at such an angle that it pen- 
trates instead of being. reflected, the fish 
fees the refracted Image of the fisherman's 
ody and lees 


COURSE its obvious that this pec 
Tor aren ea viewed by tbe Ea Dome 
bf nye the sure ey xin 
ce Pstuce Ware ous, the Sah eed se | Se RTRADE MARIS, 
pee tc Mamas of dancing ows, Inventions Promoted | ratents—trave MARKS 
workings of ts ln ef optics the ceeetet gemeeel ein 


Patented or unpatented, If you 
eee have an idea for sale, write 
“out ieaainn 8-eeuetobte | HARTLEY'S Inc., Box 928-D, 


[UNPATENTED IDEAS 
CAN BE SOLD 


1 tell you how'and help you make the 
tale Fre particular. (Copyrighted) 


fish's world are of considerable interest and | Patented or Unpatented. In business over 30 

value to fishermen. Their application to | years. Send, drawing, and, description, er Seen oee figs om Pratce 
actical fishing are clearly explained by | model, or write for information. Complete ancaster, Allwi Loonmsel 
Efward Rinewood Hewitt in hit book Thr | facilites. References. hpce 

Secrets of the Salmon, to whom the present ‘ADAM FISHER MFG. CO. 214 OURAY BLDG., WASHINGTON, D. C. 


‘writer is indebted for turning his attention | 103-p Enright St. Leis, Me. 


ee een cetabien the Ravers veo: | a 
pelea ATENTS SECURE 
VICTIM’S LOST BLOOD IS eather shires \megintaniio. 
PUT BACK IN VEINS 


Mewes Sen Frat of uty | Ep rm 
ident lay" near death feom loss of blood, pat 

“transfusion” with his own blood saved 

hie life. Details of the “operation were 


eg sist Ow cLinwrs To SELe THEIR ee aig 


Feported recently to the ‘American Metical | boned eink sccAs 
‘Association, The victim had suffered a a7 r bi anne 
‘ered blood vessel, from which blood flowed | RANDOLPH & COMPANY, Patent Attorneys 
into his chest. Surgeons recovered the blood, Dept. 130 Washington, D. C. 

filtered it, and pumped it back into a vein 

in his arm, He recovered. 
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MIDGET FARMERS BEAT 
HARD TIMES 


(Continued from pase 31) 


8s to soils, crops, and methods of cultivation 
and planting. 

‘The Los Angeles County Rezional Plan- | 
ning Commission made a study of more than 
a dozen districts in Los Angeles and Orange 
Counties, to find and map those areas in 
towns and in cities or their suburbs best 
adapted to the individual development of 
Selfsustaining homes, | 


Tn Los Angeles County there are thirty- 

five towns of 10,000 or more inhabitants, At 

present 4,850 heads of families are living on 
rms, virtually all of them bei 

‘these towns. Approximate 

Such families have similar pay’ 

fay. homes in about fifteen othe 


cities and towns of 10.000 or more in the | 
femainder of southern California. | 


NONE acre, at Van Nuys, Los Angeles | 

County, Mr. and. Mrs. Sam G. Price 
have twenty-one’ bearing walnut. trees, six 
years old.” These trees produce between 300 
nd 400 pounds of mute a sear, selling for 
S65 to “They have 150 laying ‘bens, 
Leptin a twenty-by-sisty-foot space, covered 
by" an open-front, university-type’ chicken 
howe. ‘The first year, thee hens paid for 
their original cost of St each, which was at 
least twenty-five percent’ too’ high, and for 
their feed. 

‘They have since paid for their feed, sup- 
plied all the exes and chickens eaten in the 
ome, and have paid in cash a litte better 
than ‘S180 a year into’ the family pocket- 
book. In addition, every year has seen the 

ing a rlinimum of S100 worth of 

‘From six hen turkeys, amin 


year. These 
bring better than $109 more than the cost 
‘of their feed. 

Averaging ‘the walnuts at $70, this is a 


‘cash income every year of $420, or seven 
percent interest on” $4000. Price's place 
ost about $4,000. Tn. addition, this family 
‘charges off $200 for the chickens, turkeys, 
land exes consumed by themselves, Reyood 
this, they alse all the green food, and some 
‘of the dry, that the poultry consumes. and 
fall the fresh and ‘canned ‘vegetables, small 
fruits, and nuts that the family uses’ during 
the year, 

Price, who works every day in Van Nuys 
hhas Kept an accurate record of the develop: 
spent aod cons of this mest farm, and 
finds that be averages three hours ad 
days a week, in. making his yard. pay for 
his home. The S15. a month income. from 
the place, with S10 a month’ added, covers 
payments on principal and the interest on 
the morteaze, 


HESE midget farms are not gold mines: 
there is seldom such thing as making 
them pay an income equal to that which 
the salaried worker receives, but thousands 
of city-employed are working out a new 
“one-acre-and-libert)” ie, om land 
that costs less than the equivalent of 
city lot and house, which mast be paid for 
fout of the salary check, and whose yard can 
contribute little toward 
‘The survey above men 


farmers is between four and five, 
Some range at high a2 nine, and others a 
‘As has been suid, averase size 

"The average cost 


Homes on these farme cost from $500 to 
$000" room, with the average nearer the 


former Sgure than the latter. A total invest 
ment of $4000 (Continued on page 119) 
_—___—_} = 
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MIDGET FARMERS BEAT HARD TIMES 
(Continued from page 118 


will provide the worker with a one-acre 
farm ‘and a five-room house. "His original 
payment, in the great majority of instances, 
It he had a steady job, will be ten percent 
Of the total, of $400,” ‘The remainder can be 
paid off, Including interest on the deferred 
Dayments, at $40. month. There are few, 
even among the half-acre homes, that do not 
pay this much or more a year, with an aver- 
Bee of Uenty to twenty-five hours work 


OVNERS, of, thee, mideet farms range 
from college and high school professors 
‘and instructors. today" laborers." Slaries 
ange from $25 to $100 4 week, with an 
average of between 335 and $40, oF, sty, 
'$2/000 a Year. On an investment equivalent 
to, of somewhat less than, that for a city lot 
and house, the midget-farmer adds $400 to 
‘$000 a year to his income rom the produc~ 
tion of his land and still is within transpor~ 
{ation range of his job. 

It he is an office worker, he gets the bene- 
fit of two or three or four hours’ work in 
the open alr every day, and he does not 
need, alter the fist SX months ‘or year, 
{o draw from the pay check to buy himself 
a home. He pays himself his own rent in, 
the form of savings for the future, while he 
still ean continue his savings from his salary 

Crops produced "by the midget-farmers 
range through everything grown on the lars 
fst farm in the country: One man, his wile. 
fand three children earn an average of $050 
year on a half-acte by raising guinea pigs 
fail els the former for medical research 

laboratories and hospitals, and the latter for 
pets and for stocking aks in parks and on 

ree estates. ‘The goldiish pool also pro= 
‘duces thousands of water lilies in season, as 
Well as great sheaves of lotus blossoms, com 
Tmanding as high as twenty-five to” thiety 
cents a Mower from forsts, 

‘This midget farm produces all the food of 
the guinea pigs and a large part of that of 
the fish, while the family: rales all its own 
fruit-and vegetables and keeps a small flock 
fof chickens that supply. all the poultry and 
feges eaten by the family. ‘The’ owner is a 
Dookkeeper, and he has kept accurate labor 
and cost figures. These show that he has 
Spent an average of two and one half hours 
2 day, with six hours on Saturday and one 
hour (feeding time) on Sunday, Two of the 
children have averaged an hour a day, each, 
‘except Sunday; 


HE, wife does none of the farm work, 
‘and has a woman in to help her at least 
fone dav a week and often two, ‘This man, A. 
Cesk, had saved S55 when he oust 
this half-acre for 8980, rather mare than the 
average price, "With the eaception of the 
first two months of his occupancy, wi 
Evtsroom hove wae being bunt be has paid 
nothing out of his salary of ‘350 a week 
toward the cost oF upkeep. of the property, 
and he has house and land more than ball 
paid for! When he started, he had had no, 
experience with guinea pigs, goldfish, water 
Iles, chickens, or any’ kind’ of farming. 
‘Hndeeds of similar successful cases, are 
‘on record in the files of the Regional Plan 
hing Commission. These show that “special- 
ined farming” of the midget farms pays best, 
just as it does with larger farms, and they 
fare most successful who are most regular in 
their hours of work, and who devote as 
much study to, their’ farms as they do to 
their jobs in the city, Chickens, turkeys, 
ducks, Reese, and occasional flocks ‘of guinea 
fowl Seem to be the backbone of the food 
crops, furnishing ako the quickest cash 
return, Small fruits and vegetables come 


second, with rabbit, for food and fur, next, 
ieee re more. than ‘one “handed 
{mall farms devoted to unsua 

Sch as the pune pes angola whe 
Tats, (or laboratories), bulliross, bantam 
‘hickens and pigcons, 

‘The ruit_ and. vesetable growers have 
developed two new ad intersting features 
im horticulture, “The. fst ts the making of 
theo. of three trees, berry busbes, or vines 
Erow in the space formerly piven, to one 
‘The second isthe terracing of foothill land, 
‘which cam be oushe at comparatively’ low 
Dries, for the production ef avocado, tan 
Eerne, table grapes, and grapelr. 


Y PRUNING peach, pear, apricot, and 
other deciduous fruit! trees flat against 
fences and trellises, two to three adult trees 
can be grown in the space ordinarily given to 
fone. " Production of fruit is increased {rom 
liwenty-five to thirty percent by this method, 
due to increased penetration of sunlight 
Rotation of crops, of course, has. been 
reduced to a fine art by these midget 
farmers. Four years ago, Proiessor C. A. 
Stebbins. with his wife and seven chikiren, 
bought an acre of bare land ear San Fer. 
nando, Las Angeles County. Stebbins is a 
member of a high school faculty. On their 
‘one acre, with the work accurately divided 
among ail nine members of the family, they 
‘produce all the small fruits and. vesctables 
they eat, and about seventy-five percent of 


the meat 
ivization of this midget 
farm is also a swimming pool for the family, 


‘and lath-house, by the father 
and two older sos. In fact, everything but 
the howe was constructed by these three, 
while all their trees, berry bushes, and orna 
mental shrubs were grown in the lath-house 
by themselves.. Profesor Stebbins expressed 
still another view of the midget farm when 
he said to the writer: 

“Our one-aere farm is strictly a business 
propasition. and our business in lie, as 
Wwe see it, is giving our large family of boys 
find giels an environment in which they may 
hhave room to expand physically, mentally, 
and spiritually. We believe that this objective 

‘pouible of real achievement only in cotn= 
try living. 

‘We have found, however, that the midget 
farm fives space to body and mind in which 
the child may work or play” and develop 
along free and natural lines Tt offers con- 
{act with plants and animals dhat dravs out 
the desirable characteristics of reliability, 
accuracy, punctuality, patience, and love. Our 
children have become ruralsminded and the 
facitement of the city has little of no appeal 
to them, And they are healthy. ‘We have 
tno family doctor, and since we came here, 
we have paid no doctors bills” 


IVIC societies hold that the greatest fac- 
tor in the complete absence uf tenement 
fatelets ad slums in the cities and towns of 
Southern. California is this individual and 
independent movement to the midget farm. 
Recently, a contest on plans and methods of 
‘operation, payment for, and maintenance of, 
these miniature ranches “was held. in Los 
Angeles. In this, Professor Stebbins won 
first prize, and out of the hundreds of plans 
apd systems submitted, all of them successful, 
the fact developed that only a few had used 
horses or mules, plows or barrows, in the 
preparation and’ cultivation of their farms. 
Average production of these 6,000 small 
farms in southern Calilornia is placed ata 
minimum of $400 a year, including sales and 
value of food consumed’ in the home. 
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‘who excel, The poorly trained will never ris 
higher than the place én which they started, 
Others will climb step by step to positions of 
‘power in radio telephony... brandeasting 
sound pletures..aviation radio... radio mer= 
| ehandising. And among these will be those who 

planned years in advance... studied, worked, 
stuck to ft 


‘You are making your decision right now, how 
‘well you will ft yourself. So decide wisely, To 
boa graduate of RCA Institutes stamps you 
‘aman who knows the real worth of a good foun 
ation. Av one who knows that a year of train= 
Ingenow,under America’s finest radioinatructorn, 
is the surest way to acquire the knowledge and 
skill you must have, 
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‘You do not have to give up your present position 
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the most modern design. 
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New Steel Comes From Junk Pile 


‘opportunity to sell at a profit. There was 
nothing at all that represented a systematic 
‘organization, 

‘A tremendous industry had to, be created 
from this chaos. War prices made it prost- 
able to invest staggering amounts of money 
in eauipment—whieh equipment would. in 
the Jong run decrease the cost of scrapping 
Bix business entered, the scrap. iron. tek 
Economists, techoieal experts, tramporta- 
tion men, financiers, were recruited. Yards 
fof many acres, equipped with overhead 
traveling cranes and. huge lectromagnets, 
sprang up; kreat shears bezan snapping theit 
jaws through the whole side of a steel rail 
road car at one bite; “skull-eackers” weigh- 
ing up to six tons were provided Lo smash up 
formidable, castings; thousands of experts 
with acetylene torches went the breadth of 
the country, cutting up buildings, bridges, 
nals, ships, “locomotives, huge boilers: 
hydraulic baling preses made solid briquettes 
of borings and shavings; and squeeted cans, 
ppunchings, and all sorts of ight sheet metal 
ferap into heavy’ bales. 


TSTABLISHED on a grand scale to meet 

‘an emergency, the scrap iron biasiness has, 
nevertheless, increased since the Armistice 
‘Today it represents an investment of $500. 
(00.000, and a personnel of over 209,000. At 
the bottom remains the man with the push 
cart, offering a few pennies for an okt bed, 
fr stove, oF whatchave-vous at the top i 3 
fdealer having a yard of thirteen acres, with 
Private railroad ‘sings and half a million 
Sollars worth of equipment, and buving and 
tolling serap at the rate of two nailhon dole 
farsa ‘year, There are over thousand 
‘yards having aw annual tarnover of upweard 
‘0f 10,000 toms. 

Most ald iron and steel that is collected is 
destine to he remelted, but not all. When 
{4 building is demolished, for instanee, the 
ater and as pipes may he sill in wich good 
condition that with a litte cutting. straltht= 
fing, and rethreading, they may be sold as 
secondhand pipes, AS such they naturally 
bring a higher price than they’ would if soll 
for their metal alone, Ginders are usually 
retold as secondhand material 

attleship hulls, stripped of armor, have 
found theit way into service as breakwaters 

‘Old rails, instead, of being cut, up for 


remelting, dre sometimes rerolled. That i, 
they are heated at the mills and squeezed 
Terrific peetsure through the rolls into 


perfect rails of smaller sive 


DURING he was aly bousbt reat gine 
titles of diarded steel axles, which ft 
used stead of billets for rolling fato bars, 
Previous 10 Ttaly's demand Tor this type of 

‘ap the axles had been almost a dre vm the 
market. With the entrance of Ttalian bu; 
ing, the price jumped from S10 to $40 a ton, 
and the asles became one of the most desir~ 
able forms of stl. 

"To get a ulimpse of a typical large serap= 
ping plant in operating, T recently pid a vile 
to the scrap yards of a modern firm in New 
eres. ‘This concern has two yards: one in 
Jersey" City and the other in Newark. The 
first handles only beavy scrap, such a8 ar 
‘wheels, sles, automofile engines, rals, and 
easing, "The second handles thin starapings, 
fil barrels, automobile bodies, and all sorts of 
fight scrap, "Between the two. about £0,000 
‘tons of metal are collected and sent to the 
nlls cach year, 


T went to the heavy scrap yard firs. My 
ideas of a scrap yard a5 a “scrappy” place 
were stralghtwoy knocked in the hexd, 


Beside the entrance was 2 small modern 
‘ofice builiing, facing a garden. The yard 


120 


(Coomtinned feome page 303 
itseli_was scrupulously in order. A. few 
Ihowses for machinery, several railroad cars, 
@ number ‘of huge’ mound: ‘of -caretully 
Auorted railway and automobile scrap; and, 
overhead, two great electric traveling cranes, 
‘each dangling an electromagnet. There Were 
ho piles of tangled junk. 

AST entered, a truck had come in with a 
wad of mixed automobile parts, Ta a. jis 
‘one of the cranes maneuvered into position, 
By large magnetiuls, the scrap from the 
ruck was swung to the ground. Tm about 
five minutes the track had started out for 
anette load. Nine tracks of the company, 
inesides the trucks of smaller dealers from 
whom it buys scrap, are continuously enler- 
ing’ and leaving the plant 


MAN with an acetylene torch was busy 
cutting up a huse boiler into sections 
‘mall enough to be further cut by powerful 
hiydrauhie shears. “A man at the shears. was 
snipping off Lars and plates of steel as if 
they were’ match stich an paper: “Thats 
all the preparation of what is known as 
heavy scrap generally consists of. Pieces of 
irom or steel over one eighth inch thick may’ 

be used directly in the furnace, 
At the second yard, however, where Hight 
‘the dealer 


Ti thrown directly’ 
Dura like tinder, or else it would first fill the 
fureace and thea melt away to almost noth- 
ing Hence, before such scrap is worth an= 
thing it must be crushed into solid bales 

For the reason that through ity services 
worthless material fs turned iat highly wale 
able material, the second yard is perhaps. 
‘more interesting than the fist. Into it, im 
falmost a steady stream, come the trucks of 
local scrap collectors. As Ht pamet up the 
driveway, each truck is weighed, and pay- 
ment for the material is made or credited. 

‘An overhead crane was again ready to 
sist the unloading, Its magnet could lift a 
fat piece, providing it had sufflent sure 
face, of ten fons. At this job it just grabbed 
all ‘the odds and ends that could hang 
Aogether 

"The first truck T saw was loaded wit 
automobile mud guards, springs from seats, 
ims, doors, and gasoline tanks. One won- 
ered what could be done with such 8 mess 


What the 
Pictures 7 Page 40 
Really Are 


Heat are the ansners to 
iwuzsles shown on page forty 


the camera 


No. 2—Mack of an alarm cock. 
No. 3—A milk bottle cover. 
‘No. 4—Sticed head of lettuce 
No. SA wesetable grater: 
The end of a whisk broom, 
7—Pipe cleaners. 
‘5 Package of paper matches. 
See battle coy 
10—A hall of twine. 
No. 11—Just a slice of bread. 
No.12—A dill pickle, 


‘Thomping and shuddering at one side of the 

"0 hydraulic presses gave the answer. 
‘deep into the ground, each press 
presented an opening at the surface about & 
oot wide and five feet lang. Into this open 
Ing, workers scraped mdi guards, tanks, 
Springs, everything. When “ull, a cover 
rolled forward. Then, with mufied. groans 
and treaibling, two plungers, one {rom below 
And one fram above, simultaneously. pushing 
‘with tons and tons of pressure, squeezed the 
vwrack into a solid cake, By" another ma- 
nipulation the cake was shoved out, and. the 
press made ready for the nest load. 

nto the preses ‘went every” conceivable 
form ‘of Tight scrap; out. came. blocks. of 
steel, forty percent solid metal, each weigh 
jig about 600 pounds, — Jumping up. like 
filings when the magnet approached, Six. oF 
ight of these blocks at atime were hited 
and. dropped into a. railroad ‘ear, My 
feuide, a technical graduate, artist "junior 
rember of the firm exapie of the high 
grade of men connected with this compara 
tively young industry, told me” with real 
‘eathusiasm that (wo' carloads, or about 
iehty: toms, of fine material for see! making 
‘were prepared and sent out each day’ from, 
this yard. 

‘Another powerful shear was here in opera- 
tion, “When T saw it, the operator was feed 
fing it am autorsobile’chassis, which it bit 16 
pieces ‘without the slightest hesitaton, A 
bhydraulie press of “different design from 
those underground was busy squeezing. up 
large oll barrels, three at a ep, 

“Tin” cans, which vare really made of 
tinned sheet iron, are, in thelr ofiginal state, 
poison to steel furnaces, There. are “now 
Companies that do nothing but de-tin ach 
‘cane—recovering the tit and selling the cans, 


ANUFACTURERS of steel for special 

purposes often demand a_particulae 
kind of Scrap." A" manulacturer of steel 
‘ables for elevators, bridges, and 60 00, con- 
tinuously combs the country for scrap, steel 
that has 3 low” phosphorus content. Struc- 
tural steel bs of this type, | Tt may ‘astonish 
ou to know that the tables which suspend 
ike roadways ef the new. Hudson River 
bridge at New Vork City are of steel which 
was made with fully sixty percent of mates 
vial selected from the junk 

‘A ‘major problem which being studied 
is that of alloy steel serap, for which at 
Present the fullest market has mot beet 
developed. Stel mills, for instance, often 
re(use atomobile scrap, because it contains 
Sch mictals as chromium, nickel, and cop 
pet. which will not readily amalgamate with 
fron or steel jn the furmace, and the inchi- 
sion of which results im defective ‘pipe or 

late, The Institute of Scrap Iron and Steet 
1a this problem in connection ‘ith is plan 
for the wholesale scrapping af automobiles, 

Te is estimated that within the ‘est’ ten 
vyeats the rate of production ‘of steel in the 
United States wil reach 70,000,000 tons a 

i this steel had to be made etirely 

that the ebiet 

‘ore deposits of the country would be drained 
within a_generation. 

Fortunately, the 750,000,000 tons of stes! 
now io use in'the form of buildings, bridges, 
railroads, machinery, ships, and innumerable 
smaller articles will’help Save the issue. 

Tosay, the ingredients of tel are, fen- 

erally half pig iroa to half scrap. 
‘wood or stone, steel can be renewed ain 
and again, indefinitely. Retursing to the 
melting potas son as it has outlived its 
usefulness, the discard of yesterday is des 
tined to play a Teading part in the creations 
‘of tomorrow, 


POPULAR SCIENCE MONTHLY 


The RAvoOR of the Fair 
to the Face that’s Fit + + + 


EYES smiling down—confidently. Eyes smil- 
ing up—approvingly . . . into the Face that's 
Fir, The favor of the fair—and the favor of a 
World goes to face-fit men! 

The smooth-shaven, clear-complexioned 
men who have found the sure, swift way 
to face-fitness in Williams Shaving Service. 

Tt begins with that cool and friendly 
WilliamsShaving Cream, A luxury for theskin 
aswell asa lather for the beard. Quick-acting 
under the touch of the brush, moist to the last 
happy strokeof the blade. Rich and thick and 
amazingly mild, No after-sting, no greasc- 
clogged pores. The snowy-white Williams 
Shaving Cream leaves your Face in the pink 
of condition, 

Then (that anticipated tingle!) Williams 
Aqua Velva. Dash on a spanking, sparkling 
palmful of it, while your face is still moist. 
Thrill to its tonic touch as it freshens and 
firms the sleepy tissues. Count on it to help 
care for the tiny, unseen nicks and cuts, . , 0 
conserve the good-complexion moisture . 
to send you smiling through the day with a 

face that looks and fecls—Fic! 

The world favors the Face-Fit 

man. And the Face-Fit man 

favors Williams Shaving 

\\AM Service! 
SS 


Williams Shaving Liguid! 


Lather i wry we 
form, Quick. Mild 
Jost shabe a fo 


drape on your brah, and 


JUST NOTICE THE FINE SKINS OF i 
MEN WHO USE MAIL THIS! 
It will show yon the way to Face Fitness 


_— SUES ae ae 
Suieeremese 
de era aa 
oor 


SHAVING CREAM — AQUA VELVA_ - 


To smokers who 
are HARD-TO-CONVINCE 


than to induce ahard- ness that comes from crumbly, dry tobacco. 


ch'to Camels for just. No matter where you pick them up, in any 


the delights 
After inhal 
the 


Ovm.ns.n NO CIGARETTY AFTER-TASTE 


